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12. Th ‘\ [seen 
e unit of mass is the same as that of: 
(A) mass 


er gee aaa 


T (B) time % length 
01. _- Which of the following pair has same units: 13. velocity 
(A) year and wavelength Its at rand nano coulomb in one micro coulomb: 
(B) Momentum and force (B) i; a 1 Gan (C) p= 10%n 
(C) Energy density and Young’s Modul en (D) lp = 10% 
. (D) Force and Pressure _e ; es a oo of atto to exa is: 
_ 02. Which physical quantity is measured in meter: (B) 107!® (C) a 
(A) Light year _(C) Diameter 15. A quantity wh (D) 10° 
| 03 Woe omgl (D) Alll of these (A) Soli “peas has SI unit but no dimension is: 
« fe ich of the following quanti eer: 
oan in proper units: bie ak ibe aS © aa pe 
(A) Young’s modulus = Nm ) eeeney 
(B) Surface tension = Nm” 16 re = 
(C) Pressure = Nm . (A) Searles measurement is one which has less: 
04 (D) Energy = kg m/s * (B) Abate uncertaint oy oe we 
+ The base unit which has the same power in the 17. Solid angle subtend nd . ) zero ciel 
dimensional formula of surface tension still eo sind y a sphere’s surface is 
. efficient of viscosity: (A) Seay of Wk (au ee 
is ek (C) Time (B) volume of share ) sate mwct sphere 
05. 1kg m’s? = (D) Temperature 18. ry ae year is equal to: 
. 16, 
(A) 10°g om’s* (C) 10’g cm’s* tay oa 08 o esi mm 
as 06 (B) 10°g cm’s* — (D) 10°g cm’s? 19. How many years are tes one nob : 
Bs. 06. For a well calibrated and standard instrument, (A) 3.1107 *years (C) 3.1«1077 ears 
ae which one of the following cannot occur during a (B) 3.1*107 years (D) 3. 1 io 
measurement: ; 20. An example of derived unit is: ae 
Bees (A) Random error (C) Systematic error (A) candela (C) coulomb 
2 (B) Personal error (D) Unassigned error (B) ampere (D) mole 
Ree. 07. The frequency “f” of vibration of a mass “m” V i 
SaaS i 21. The \/2gh is same that of: 
? suspended from a spring of spring constant “k” is (A) Distance C) Accelerati 
given by the relation f = cm* k’, the value of “x” (B) Veloci Seana 
and “y” are: ; 22 Random oe can b ae “ We 
(A)x= 4, y=% (C)x= 4%, y=-% ; (A) taking zero vortecitn rene 
(B) x=-’%,y=-’% (D) x=-%,y=’% (B) comparing the i i 
’ stru t 
08. Which of the following has no units? be ar sah Seieteen oun Spumante 
(A) Efficiency (C) Refractive index (C) taking mean of several measurement 
(B) Strain — (D) All of these (D) all methods explained in (A), (B) and (C) 
09. A radio aerial of length “L”, when the current 23. Which is not equal to the time: 
“I”, emits a signal of wavelength “A” and power “Pp. (A) Frequency 
re (B) Resistance x capacitance 
These quantities are related by kd where “k” (C) Inductance +resistance 
is a constant. What unit if any, should be used for (D) All of these 
the constant “k”: 24, Which of the following quantities have the same 
(A) Volt (C) Watt os 
(B) Ohm (D) No unit on Frequency and decay constant 
How many femto seconds are there in one (B) Force and mass 
4 (C) Acceleration and displacement 
millisecond? Ingailes and & 
(A) 10° (C) 10'5 (D) Impulse and force 
25 E, M, L and G denote energy, mass, angular 
(B) 10" (D) 10 "moment d gravitational. constant. The 
Which of the following is unit less? Letters have momenta, TL eibabherta esc i rosgst 
usual meanings: , y dimension of 5457 is that of: 
; (Ay oF (A) Time (C) Mass 
* saa 3 (B) Length (D) Angle 
(p)~* vg 3 
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26. 


27. 


28. 


29, 


30. 


31. 

32. 
33. 
34, 


35. 


36. 


«1437. 


38. 


The SI unit of electric field strength is: 
(A) newton (coulomb)! (C) newton (ampere) 
(B) volt (coulomb) (D) joule (coulomb) | 
A watt is defined as: 
(A) volt x ampere 
(B) volt x (ampere)* 
Density of liquid is 15.7 g cm~. 
international System of Units is: 
(A) 15.7kgm> (C) 157 kgm™ 
_(B) 1570 kgm™ (D) 15700 kgm™ 
Let “L” denote the self inductance of a coil which 
is in series with a capacitor of capacitance “C”. 
Which of the following has the unit second: ° 


(C) coulomb x volt 
(D) ampere x ohm 
Its value in the 


(A) VLC (C) C/L 

(B) CL \ (Dy Le 

The unit of fractional uncertainty in length is: 
(A) cm (C) mm 

(B) dm (D) no units 

The dimensions of angular displacement are: 
(A) (L7] (C) [LT] 

(B) [L*] (D) (L'T"'] 


The dimensions of gravitational constant “G” are: 
(A) [M'L3T =] (C) [ML°T ~] 

(B) (M*L"'T ~] (D) [ML~T ] 

The dimensions of viscosity and pressure are: 

(A) [ML"'T & MLT ~] 

(B) [ML“T' & M'LT™} 

(C) (ML'T! & ML'T =] 

(D) [ML*T “! & MLT 7] 

[M°L°T “| refer to quantity: 

(A) Velocity (C) Time period 

(B) Frequency (D) Force 

The percentage errors in the measurement of 
mass and speed are 2% and 3% respectively. How 
much will be the maximum error in the estimate 
of kinetic energy obtained by measuring mass and 


speed: 

(A) 11% (C) 8% 

(B) 5% (D) 1% 

Given: Resistance R,; = (8 + 0.4) Qland 


Resistance R, = (8 + 0.6) Q. What is the net 
resistance when R, and R, are connected in 
series? 

(A) (16 +0.4) Q (C) (16 +0.6) Q 

(B) (16 +1.0)Q (D) (16 +0.2) Q 

The density of the material of a cube is measured 
by measuring its mass and length of this side. If 
the maximum errors in the measurement of mass 
and the length are 3% and 2% respectively, the 
maximum error in the measurement of density is: 
(A) 1% (C) 5% 

(B) 7% (D) 9% 

Given: Potential difference V = (8 + 0.5) V and 


current, I = (2 + 0.2) A. The value of resistance R 
is: ; 
(A) 4+ 16.25% 


(B) 4+ 10% (C)4+6.25% 
aE 0 


(D) 4+8% 


39. 


40. 


41. 


42. 


43. 


44. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


V m_ is the SI unit of: 

(A) thermal energy (C) thermal power 

(B) electric potential (D) electric fieid nay 

The physical quantity having the unit dyne g! ; 
(A) velocity (C) force ‘ys 
(B) mass (D) acceleration , 
The SI unit of luminous intensity is 

(A) watt (C) lumen 

(B) lux (D) candela 

In the equation N = N,e' the unit of “A” are 

same as unit of: 

(A) Mass (C) Time period 

(B) Angular Frequency —_ (D) torque 

One micron is related to centimeter as: 

(A) 1 micron = 10" em (C) 1 micron= 107° cm 

(B) | micron = 10° cm = (D) 1 micron = 107 cm 

How many steradians are there in semi—sphere 

from a point inside that semi—-sphere? 


(A) = (C) 2x 

(B) 3x (D) 4x 

Ifx =a". Then relative error is (where n is power 
of “a”) 

(A)==n (C)n= 

(B)=+n (D) e = 


Unit of power in terms of base units: 

(A) kgm? s7 (C) kg m3s3 

(B) kg m?s~* (D) kgms 3 

Poor calibration is the example of: 

(A) Personal error (C) Random error 
(B) Systematic error (D) Zero error 
Resistance of a given wire is obtained by 
measuring the current flowing in it and the 
voltage difference applied across it. If the 
percentage errors in the measurement of the 
current and the voltage difference are 3% each, 
then error in the value of resistance of the wire is 
(A) 6% (C) 1% 

(B) 0% (D) 3% 

In calculating the area of cross section ‘A’ of wire 
the total percentage uncertainty in the final 
result: 

(A) A= 2 * percentage uncertainty in radius 

(B) A = 2 * percentage uncertainty in diameter 

(C) A=3 * percentage uncertainty in radius 

(D) Both (A) and (B)- ; 
The unit of coefficient of viscosity is: a | 
(A) Ns mS (C) Pas 

(B) kg m's" (D) All of these 

The least count of a stop watch is 0.2 second. The 
time of 20 oscillations of a pendulum is measured 
to be 25 second. The percentage error in the 
measurement of time will be: i 
(A) 8% (C) 0.8% i 
(B) 1.8% (D) 0.1% 
Sub-multiples and multiples of units are indica 
using a prefix to the unit. For example, the pre 
milli (m) represents 10°. Which of the follow 
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55. 


57. 


58. 
59. 


60. 


61. 


62. 


63. 


64, 


gives the sob-imultiptes represented 
and (giga) (G)? we hy’ ace 49) 


Which is highest sub—multiple? 
(A) Pico (C) Femto 

(B) Atto (D) Nano 

Out of the following pairs which one does not 
have same unit? 

(A) Angular momentum ,Plank’s constant 

(B) Impulse and momentum 


(C) Work and energy 

(D) Pressure and kinetic energy 
Imm _ 

1Gm_ 

(A) 107 (C) 10° 
(B) 10° (D) 10°"° 


Smaller is the least count of the instrument more 
is the reading: 

(A) Accurate (C) Precise 

(B) Accurate and Precise (D) All of these 

Which of the following does not have same units? 
(A) Electric field, electric flux 

(B) Pressure, young’s modulus 

(C) Electromotive force, potential difference 

(D) Heat , potential energy 

The unit of B’/p, : 


(A) kgm*s™ (C) kgm''s 

(B) kgm™'s™ (D) kg*m~s™ 
Which of the following is not a derived unit? 
(A) joule (C) dyne 

(B) erg (D) mole 


Which of the following is the correct way of 
writing units? 


(A) 25 pum (C) 5 Newton 
(B) 30 Kg (D) 10 N 

1 km7= 

(A) 110° m? (C) 1*10°m* 
(B) 110m? (D) 1*10°m* 
Precise measurement has: 

(A) No Uncertainty 


(B) Less absolute uncertainty 
(C) high absolute uncertainty 
(D) both (A) & (B) 


Units of vs where symbols have their usual 


meaning are: 
(A) ms (C) m' ‘S| 
(B) m’s? (D) m?s* 


What is the unit of “k” in the relation U = sag 


where “U” represents the potential ein a i 
represents the displacement and “a” represents 
the maximum displacement i.e., amplitude? 
(C)ms 


(Aye 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


Tae 


"73. 


74. 


75. 


76. 


77. 


78. 


9 
(B)Jm (D) Js 
Unit of permittivity ° ‘E qu ist tea *ko? 
(A) Nm™* kg (C) Nm kg” 
(B) Nm*C~* (D) N'm*C? 


b 
The velocity of a particle is given by v =a + ra ef. 


The unit of b will be: 

(A) m (C)m s 

(B) ms" (D) m s* 

Two physical quantities of which one is a vector 
and other is a scalar, having same dimensions are: 
(A)-moment and momentum 

(B) power and momentum 

(C) impulse and momentum 

(D) torque and work 

The quantity X = m c? has the same units as that 
of: 


(A) Momentum (C) Impulse 


(B) work (D) moment of inertia 
Slug is the unit of: 

(A) length (C) mass 

(B) time (D) foot 

Which one of the following is not the name of 
physical quantity? 

(A) Density (C) Energy 

(B) candela (D) Impulse 


Which one of the following is not a unit of length? 
(A) Angstrom (C) Radian 

(B) Micron (D) Light year 

Error in the measurement of radius of a sphere is 
1%. The error in the calculating the surface area 
of sphere is: 

(A) 2% (C) 3% 

(B) 4% (D) 7% 

Radian is defined as ratio of arc length to its: 

(A) Radius (C) Sector 

(B) Diameter (D) Chord 

Accuracy is inversely related to: 

(A) % uncertainty (C) significant figures 

(B) Least Count (D) Absolute uncertainty 
Precision is inversely related to: 

(A) % uncertainty (C) significant figures 

(B) Least Count (D) Fractional uncertainty 
In assessment of total uncertainty in the final 
result for timing experiment, uncertainty — is 
inversely proportional to: 

(A) % uncertainty (C) No. of vibrations 


(B) Least Count (D) Stop watch 
The SI units or is same as that of: 

(A) mass (C) Velocity 

(B) Length (D) Acceleration 
lem= 

(A) 0.01 m’ (C) 1000 mm’ 
(B) 0.001 m? (D) 100 dm? 


Which of the following set contains base and 
derived units? 

(A) radian & kilogram 
(B) mole & kiboaeats. 


(C) kelvin & time 
(D) ampere & & coulomb 
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80. The rest mass of proton is 1.67 x 10°’ kg. Its mass ee a x eee _ 


i 


in grams is: as 
(A) 1.67x10-" g (C) 1.67x10 Ee 
(B) 1.67x10>¢ (D) 1.67x10~" g 
The type of the systematic error is: . 
(A) Personal error (C) Theoretical error 
(B) Instrumental error (D) All of these 
Which pair of physical quantities given below has 
not the same units and dimensions? 
(A) torque and angular momentum 
(B) momentum and impulse 
(C) pressure and modulus of elasticity 
{D) acceleration and gravitational field strength 
The initial temperature of a liquid is (80.0 + 
0.1)°C. After it has been cooled, its temperature ts 
(10.0 + 0.1)°C. The fall in temperature in degree 
centigradeis: — 
{A) 70.0 + 0.0 (C) 70.0 +0.3 
(B) 70.0 +02 (D) 70.0+0.1 
Which is correct record for the diameter of wire 
when measured by a screw gauge of least count 
0.001 cm: e 
(A) 23 cm (C) 2.31 cm 
(B) 2.312 cm (D) 2.3124 cm 
Error in the measurement of radius of sphere is 
2%. Then error in the measurement of volume is: 
(A) 1% (C) 5% 
(B) 3% (D) 6% 
If the pointer of the voltmeter is not exactly at the 
zero of the scale then the error in the voltmeter is 
said to be: 
(A) instrumental error ——_ (C) personal error 
(B) systematic error (D) random error 
If radius of the sphere is (5.3 + 0.1) cm. Then 
percentage error in its volume will be: 


(A) 3+ 6.01x— (© (=) x 100 


(B)> « 0.01x> (D) = x 100 
Percentage uncertainty in the area of rectangular 
plate with having length “a” and width “b”: 
wfs+A fi @f-2)100 
()[=-=]100 =m) [#+}100 
Instrumental error can be minimized by 
(A) taking large number of readings. 
(B) using different accurate instrument for the same 
reading. 
(C) by zero correction of instrument. 
(D) Both (B) and (C) 
What is the reading shown on this millimeter? 
6 
® ; : 
10 


(A)2.35 mA 
fot 


92. 


93. 


94. 


95. 


96. 


97. 


98. 


100. 


101. 


102. 


10 


(A) m's (C) ms* 


2.7 -} 
(B) (ms")” (D) ms 
In v = xt + y, if ‘v’ and ‘t? are the velocity and 


time respectively, then the units of “x” and “y” 
are: 4 

(A) ms" ms™ (C)mms” 

(B) ms sms (D) ms ~,ms 

If “p” is the density, then units of “pgh” are same 
as the units of: 

(A) Kinetic energy (C) Pressure 

(B) Energy (D) Flow rate 
Of the following quantities, which one has units 
different from the remaining three: 


(A) Energy per unit volume 
(B) Product of voltage and charge per unit volume 


(C) Force per unit area 
(D) Angular momentum 
Which one of the following shows only unit of 


length: 


(A) A°, kg, gm (C) m, m’,s 

(B) A°,km,m (D) Gm, m?, deci-m 
Which of the following is least multiple: 

(A) pico (B) fermto 

(C) nano (D) atto 

Which of the following do not have the unit of 
energy? 


(A) force x distance 
(B) couple x angle turned through 
(C) impulse x time 
(D) moment of inertia x (angular velocity)" 
The radioactive decay constant has the same 
dimensional formula as: 
(A) mole (C) frequency 
(B) time (D) mass 
If C and R denotes the capacitance and resistance 
respectively, then the dimensional formula for CR 
is same as that of: 
(A) frequency (C) (frequency)” 
(B) time period (D) (time period)” 
The error in a certain measurement occurs due 
to: 
(A) Faulty apparatus (C) negligence of person 
(B) In-appropriate method (D) All of these 
The pair of physical quantities not having the 
same units is: 
(A) Planck’s constant, Angular momentum 
(B) spring constant, tension 
(C) Pressure, Young’s Modulus 
(D) Frequency, decay constant 
Which one is the highest power multiple? 
(A) giga (C) mega 
(B) peta (D) deca 
The pressure is of 10° dynes/cm? is equivalent to: 
(A) 10 N/m? (C) 107 N/m? 
(B) 10°N/m? (D) 107 N/m? 
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In SL system, 
contains: 

(A) 7 units 

(B) 2 units 


a oe - 
set of Supplementary units 


(C) Many units 
(D) 3 units 


100x10' is equal: 
(A) pico . 
(B) femto c sda 
The heat generated in circuit j , 
PRe where “I” is current, “Re is Libel A ‘i 
“t" is time. If the Percentage errors jy eateries 
+R and t are 2%.1% and 1% respectively then 
re — error in sary heat will be: 
(B) 4% (D) 6% 
The pressure on a square plate js , 
measuring the force on the pinta salen 
the sides of the plate by using the formula P= f 
If the maximum errors in the Measurement of 
force and length are 4% and 2% respectively, 
then the maximum errors in the measurement of 
pressure is: 
(A) 1% (C) 2% 
(B) 8% (D) 10% 
Which of the following is the equivalent of (joule 
ohm)/(volt second)? 
(A) watt (C) henry 
(B) kWh (D) volt 
If the percentage errors of A, B and C are “a”, 
“b” and “c” respectively then the total percentage 
error in the product ABC is: 
(A) abc (C) atbt+c 
(Byt+iet (D)a+be+ca 
Light year is the unit of: 
(A) Light (C) Time 
(B) Velocity (D) Distance 
Jm' is a possible unit for: 
(A) momentum (C) power 
(B) force (D) work 
Which one of the following is correct: 
(A) If= 107° (C) 1f= 10-8 
(B) 1f= 107 (D) 1f= 10"'* 
The ratio of killo to pico is: 
(A) 10 (C) 10"° 
(B) 10! (D) 10°" 


For total assessment of uncertainty in the final 
result obtained by multiplication and division: 
(A) Absolute uncertainties are added 

(B) Fractional uncertainties are added 

(C) %age uncertainties are added 

(D) both (B) and (C) 


The principal characteristics of an ideal standard: © 


(A) accessible 

(B) Invariable 

(C) both (A) & (B) 

(D) it must be of expensive metal 

If velocity (v), Force (F) and energy (E) are taken 


117, 


118. 


119, 


120. 


121, 


122, 


123. 


124, 


126. 


127. 


128. 


129, 


130. 


is Presser and “VY” is Volume): 


be: i 
(A) v?R°E 
(B) VRE? 


(C) vF*B” 

(Dy v 7B? 

What are the 8.1 ants of “k" a0 thal the equation 
velocity — k * density is correct, 


(A) kg 'in's! (C) ky tns 
(B) kame! (Dy kame! 
Product of nano and giga is: 

(A) 0 myia" 
(B) | (Dy) 10° 


In the relation “vy, — v, + O.64t" the unit of 0.61 
are: 


(A) ms? (Cymer 

(B)N°C"! (D) No unit 

1 kg of mass is equivalent to: 

(A)9¥ 10") (C)9~ 10"F 

(B)9» 10!l’y (D) 1.97 10's 

Which of the following has not been expressed in 
suitable units? 

(A) Potential energy — kg ms! 

(B) Surface tension —» Nm ! 

(C) Stress —» Nim * 

(D) Resistance > kgm? Av? | 

Which of the following is not equal to watt? 

(A) ampere/valt (C) ampere 7 volt 

(B) (ampere)* ohm (D) joule/second 

The base unit of Planck’s constant are the same 
as: 

(A) electrostatic energy — (C) kinetic energy 

(B) angular momentum — (D) linear mornenturn 

The numerical value of “G" in SI is 6.67 ¥ 109°", 
The numerical value in gs systern is: 

(A) 6.67 « 10°* (C) 6.67 410" 

(B) 6.67 x 10°'° (D) 6.67710 '* 

Screw gauge is more precise than vernier callipers 
by: 

(A) 10 times (B) 100 times 

(C) 1000 times (D) 50 times 

The ratio of dimensions of angular momentum to 
linear momentum is: 

(A) [L] (C) {LT} 

(B) [L“] (D) (L"T"'] 

Which of the following quantities have same 
units: 

(A) Stress, strain (C) Momentum, impulse 
(B) Force, momentum —_ (D) Mass, weight 

Which of following quantity can be expressed in 
kg s?: 

(A) Viscosity (C) Spring constant 
(B).Density (D) Momentum 

If L = inductance R = Resistance C = Capacitance 


RCV 
and V = Potential difference then units of L is 


same that of: 4 

(A) Current (C) (current) 

(B) Charge (D) (charge) an 
The dimension of product PV is same that of (“P 
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140. 
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Unit 01 (Measurements) _ 


(C) Temp erature 
(D) Momentum 
statement about 


(A) Energy 
(B) Power 
Choose the 
quantities: mn 
(A) All base quantities a' 
temperature 
(B) They are all scalar qu 
(C) They can be measured b 
instrument 

(D) They are all i 
The angle subten 
an arc of length 2zr is: 
(A) 1 radian (C) 2x radian 
(B) 7 radian (D) 7/2 radian 
All are the units of time except: 

(A) Light year (C) Decade 

(B) Solar day (D) Lunar year 
The ratio of units of power and pressure 
measurement of: 

(A) Cross sectional area 

(B) Rate of change in momentum 

(C) Volume flow per second 

(D) Energy 

Two physical quantities can be added only when 
they have same: 

(A) Kind (C) Directions 

(B) Magnitudes (D) All are correct 

Which of the following is not the name of a 

physical quantity? 

(A) time (C) mass 

(B) impulse - (D) kilogram 

Which of the following statements is wrong? 

(A) Unit of co-efficient of viscosity is poise 

(B) Work and energy have same units 

(C) Unit of kinetic energy is newton meter 

(D) Unit of surface tension is newton meter 

If the force and velocity are double, then the 

power will be: 

(A) twice 

(B) thrice 


B 
~~ has the same dimensional formula as that of: 


base 


correct 143. 


re independent of 


antities . 
» a single universa 
. 144. 


mmune to errors ; 
ded at the center of a circle by 


145. 
gives the 


146. 
147. 


148. 


149. 


150. 


(C) 4 times 
(D) 8 times 


; 151. 
(B is magnetic field and pt, is absolute 
permeability of free space): 

(A) energy density 

(B) stress x strain 

(C) magnetic energy per unit volume 

(D) All of these 

Which of the following is a derived unit; 

(A) unit of mass (C) unit of volume 

(B) unit of length (D) unit of time 

If u; and u, are the units selected in two systems 
of measurement and n, and n; are their numerical 
values, respectively, then 

(A) nu, = nu, (C) nynz = ujuz 

(B) nyu, + nu, = 0 (D) (n;+ u;) = (nz + uz) 
The time of 30 vibrations of a simple pendulum 


152. 


153. 


—_—_———— 


\ (C) 03s 


\ (D)3.0s 
ernier callipers is 0.005 cm. 


nt of a v' 

TE proae of a wire is 0.020 cm am eae 
by it. The percentage error in mapas 

(A) 25% (C) [es 
ha a ae b, c and d are 
In an experiment four quantities a nee ech 
measured with percentage error 1 Yo, , _ Ww a 
4% respectively. Quantity P is catcu a 

3 


time period may be: 
(A) 0.003 s 
(B) 0.03 s 


2 
P= a+ % error in P is: 


C)7% 
(A) 14% ( 
(B) 10% - (D) 4% 
b Fy and foe 
In the equation v = at——Ty{ » units of “c” is: 
(A) s (C)s* 7 
(B) s'* (D) ms 
All are the base quantities except: 
(A) Mole (C) Intensity of light 
(D) All are base quantities 


(B) Electric current 


A’ is equal to: : 
~ (A) 107 mm (C) 10" mm 
(B) 10° mm (D) 10° mm 


Which of the following sets cannot enter into the 
list of fundamental quantities in any system? 

(A) Length, mass, time 

(B) Amount of substance, mass, length 

(C) Mass, time, intensity 

(D) Temperature, charge, length 


+ r fundamental 
frequency of stretched string, the units of ‘m’ is: . 
(A) kgm (C) kgms™ 

(B) kgm"'s (D) No units 

Two particles are located at x, = 10.5 + 0.1 cm and 
x; = 26.8 t 0.1 cm. The distance between them will 
be recorded as: 

(A) 16.3 cm (C) 16.3 0.1 cm 

(B) 16.3+0.2cm (D) 37.3 + 0.01 cm 
Which of the following in not a unit of time: 


In given equation f = 


(A) Leap year (C) Light year 
(B) Lunar month (D) Micro—second 
To reduce the uncertainty in the timing 


experiment: 

(A) highly precise instrument 

(B) count more number of vibration 

(C) conduct at room temperature 

(D) both A and C 

If y =a + bt + ct’, where y is in meter and “t” is in 

second, the unit of “b” is: or 
(A) m (C) s* 

(B) ms” (D) ms? 


recorded by stopwatch accurate up to one tenth of 
a second is 60 seconds. The ean in the —= 
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154. 


155. 


158. 


159. 


160. 


161. 


162. 


163. 


165. . 


Han 
at 


(A)Nm (C)Nm 

(B)Nm (D) N m= 

Number of physical quantities in system 
international: 

(A)7 (C) 3 

(B)2 (D) 9 

Which one is not allowed as standard prefix? 

(A) I pF (C) 1pF 

(B) IppF (D) InF 


A physical quantity ‘X" is represented as velocity 


- density , the units of “X” are: 
(A) kgms! (C) kgm™'s™ 
(B) kgm*s~ (D) kgm’s"! 


The mean time period of second’s pendulum is 
2.00 s and mean absolute error in the time period 
is 0.05s. To express maximum estimate of error, 
the time period should be written as: 

(A) (2.00 + 0.01) s (C) (2.00 + 0.05) s 

(B) (2.00 + 0.025) s (D) (2.00 + 0.10) s 
Minimum length an instrument can measure is 
called its: 

(A) Accuracy (C) Estimate 

(B) Precision (D) Limitations 

One nanometre is equal to: 

(A) 107° mm (C) 10° cm 

(B) 107 cm (D) 10° cm 

If “h” is the height and “g” is the acceleration due 


to gravity, then the unit of * is the same as 


that of: 
(A) Time (C) Volume 
(B) Mass (D) Velocity 


Which of the following pairs of units are both SI 
base units? 

(A) ampere, degree celsius 

(B) coulomb, degree celsius 

(C) ampere, kelvin 

(D) coulomb, kelvin 

If ‘P’ is the momentum 0 


mass then expression 2m has base unit identical 


fan object and ‘m’ is the 


to: 
(A) Energy 
(B) Power (D) Velocity 
Choose the pair in decreasing order: ; 
(A) centi, milli, micro (C) micro, milli, centi 


(C) Force 


(B) deca, kilo, mega (D) kilo, mega, deca 
3ppF can be written as: 

(A) 3 pF (C) 3nF 

(B) 3mF (D) 3cF 


To change SI units by factors of ten into smaller 
or bigger units they uses: 


(A) prefixes (C) suffixes 
(B) symbols (D) ratios 


re V = 10045 volts 


The resistance 


R = V/I whe 


168. 


169. 


170. 


171. 


172. 


173. 


174. 


175. 


176. 


177. 


178. 


179. 


; ‘and 1s ‘10 + 0.2 amperes. Wh 


in R? 

(A) 5% (C)7% 
5 

(B) 5.2% (D) 5% 


Measurement which is close to true value is: 

(A) Accurate (C) Average 

(B) Precise (D) Error 

Systematic errors can be removed by: 

(A) Buying new instrument 

(B) Dusting the instrument 

(C) Breaking the instrument 

(D) Recalibrating the instrument 

Depth of water in a bottle is 24.0 em and 
uncertainty is 0.2 cm, percentage uncertainty in 
measurement of depth 

(A) 0.8% (C) 9% 

(B) 1% (D) 2% 

An ideal standard of measurement of a base 
quantity has characteristics: 

(A) Accessible 

(B) Invariable 

(C) Transportable 

(D) Only (A) and (B) are correct 

While measuring the acceleration due to gravity 
by a simple pendulum, a student makes a positive 
error of 1% in the length of the pendulum and a 
negative error of 3% in the value of time period. 
His percentage error in the measurement of g by 
the relation g = 4n°(UT") will be: 

(A) 2% (C) 7% 

(B) 4% (D) 10% 

A body travels uniformly a distance of (10.0 + 0.2) 
m in a time (4.0 + 0.3) s. The percentage error in 


velocity of the body is: 

(A) 7.5% (C) 12% 

(B) 5.7% (D) 9.5% 

N kg” is the unit of: 

(A) Velocity (C) Momentum 


(B) Acceleration (D) Angular momentum 
Which of the following relation is incorrect? 


as -4 
(A) t=) (C)v=7 
¥ 22x 
(B)a=y (D)t => 
The unit of ampere-volt is equal to: 
(A) Power (C) Current 
(B) Energy (D) Quantity of electricity 
Which of the following is unitless quantity? 
momentum volume 
(A) ation (C) area 
energy power 
(B) Work (D) force 
Which of the following is not a unit of energy? ° 
(A) kilo watt (C) joule 


(B) election volt (D) kilo watt-hour 
1000 kilogram is equivalent to: 

(A) | mega gram (C) | peta kg 

(B) | tera kg (D) | exa gram 
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181. 


182. 


183. 


184. 


185. 


186. 


187. 


188. 


189. 


190. 


191, 


192. 


193. 


(B) p (D) 10p 

The uncertainty recorded in the radius of a 
sphere is 1.6%. The uncertainty in the area of 
that sphere is: 

(A) 4.8% (C) 1.6% 

(B) 3.2% (D) 0.8% 

Which one of the following quantities has been 
ieee in proper S.I base units? 


(A) = ne is newton meter 


(C) Energy = g ms~* 

(B) Force = kgms” 

(D) Pressure = newton meter”! 

What i is the unit of gravitational constant? 


(A) Nm Kg (C) kgm! s? 

(B) kg” m (D) J kg" 

Which érthe following is a unit of energy? 
(A) pascal (C) Newton 


(B) watt x day (D) newton/meter 
One thousand microns is equal to: 


(A) 10°m (C) 10°m 
(B) 10°m (D) 107'?m 
In the equation X = X, sinat the unit of “o”is: 
(A) rad (C) Hz 
(B) rad s* (D) rad s! 
The base unit of VLC will be: 
(A) ms (C)s 
(B) m”™ (D) s" 
Unit of permittivity “e,” is 
d 
(A) farad (C) farad 
(B) farad m (D) ampere m™ 


Energy 7 hap 
Mass x Length is equal to: 


(A) Acceleration (C) Power 
(B) Force (D) Work 
Convert 72km h into ms” 

(A) 2 ms (C) 20 ms" 
(B) 200 ms™ (D) 2 kms 


Which of the following pair has same units? 
(A) Light year and wavelength 

(B) Momentum and force 

(C) Energy and Young’s Modulus 

(D) Force and Pressure 

Which of the following is the largest value? 


(A) ImmxIpm (C) Inmx1Em 
(B) Icmx!km (D) Inmx1Mm 
Which of the following is most precise 
instrument? , 
(A) Meter rod (C) Vernier calipers 
(D) All of these 


(B) Screw gauge 


09. (B) 


10. (B) 


11. (A) 


12. (D) 


13. (C) 


14, (D) 


15. (A) 


= EASUREMENTS 
(SOLUTIONS) 


_ energy 
Energy density = ojume 
= Jm? = Nm m? = Nm™ = Young's modulus 


All represent length. So, all have unit in meters. 


Units of Energy is kgm’s~. 
Dimensions of surface tension = [MT~} 


Dimensions of co-efficient of viscosity = [ML" es 
In both cases the power of “M” is same i.e., “1”. 


Ikgm’s™ = (1000g)(1 00cm) s? = 10’ gem’s™ 
By definition of systematic error 


1 k 


-I/ R 
- scm 7k! 
m 


= c = constant) 


All given quantities are the ratios of same physical 


quantities. So, these are the unit less and 
dimensionless. 
sit 25 
P=kI° [F| =IR 
Py ee 
x] > unit less 
k=R=ohm 
Ims 107 ™ a 
fs 10> 10'* => Ims = 10° fs 
v2 9:52 
re enn = no unit or unit less 
energy _ ce) 
mass ~ \ mass 
- (ems kg = (m’s~*)'? = ms"! = velocity 
ne 
Tee = 10° = INC = 10 nc 
atto 107" _ 4-36 
exa 10° | 10 


Steradian (sr) is the SI unit of solid angle. By 
definition of Sr 


Area of circular patch on sphere _ _W] 


Isr= square of radius of sphere (L*] 
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16. (C) 


17. (D) 


18. (B) 


19, (D) 


20. (C) 


21. (B) 


22. (C) 


23. (A) 


24. (A) 


25. (D) 


26. (A) 


27. (A) 


28. (D) 


29. (A) 


30. (D) 


SS SSS SS SSS —— EEE 


= Dimension less 


A precise measurement is the one which has less 
absolute uncertainty and accurate measurement is the 
one which has less fractional or percentage 
uncertainty or error. 


(solid angle of sphere) x (square of radius) 
= 4nr’ = Surface Area of sphere 


S = ct = (3x10°)(365x24x3600) = 9.5 x10'5 m 


i 
Lem 365x24x3600 7°4"5 = 3.Fet0* years 


coulomb = ampere x second 


The velocity of body at any instant during vertically 
downward motion under the influence of force of 
gravity is given: 


v=\2gh 


When repeated measurements of the quantity give 
different values under the same conditions, such 
type of error is called random error. It is due to some 
unknown causes. This error can be reduced by 
repeating the measurements several times and taking 


an average. 
RC=t_ ,L/R=twhile f=1/T 
f=1/T=s"! 

_AN/IN 

~ At 

EL? _(MUT?MUT'P | [MeL eT} 
MG" [M][M"'L°T*}?  [M°L°T~} 


= dimension less 
Em = = Fq™' = newton (coulomb)! 


P = VI = (volt)x(ampere) 


As Igem™ = 1000 kgm™ 
15.7gcm™ = 15.7x1000 kgm™ = 15700 kgm™ 


| Fe ee 
As fe > WUC aah ~ an second 


" Absolute uncertainty or least count 


Fractional uncertainty = Measured value 


As it the ratio of same dimensional quantities. So, it 
has no unit or unit less. 


length t)_ [Ly_ 
i. = (9) ft [L*] 


33. (C) 


34. (B) 


35. (C) 


Be 


_ (MLT~] [L*] 
(M][M} 


io) = ELLE 


[m,][m2] 


= [M_ Ur") 


F 
1 Gee 2 inl = = ey 


F 
P= >(P]= a = (ML“'T?] 
f=t= [f] = [T"'] = [M°L°T"'}) 


K.E= Sm" 


Uncertainty in K.E = %age uncertainty in mass + 2(%age 


36. (B) 


37. (D) 


38. (A) 


uncertainty in velocity) = 2% + 2(3%) 
= 8% 


R. = Ry + R2 
In addition and subtraction absolute uncertainties are 
added. 


-m_m 
gale aa Fa 
Uncertainty in p = Y%age uncertainty in mass + 


3(Yeage uncertainty in length) 
= 3% + 3(2%) = 9% 


0.5 
Yeage uncertainty in V = =e * 100% = 6.25% 


0.2 
Yage uncertainty in | = “7 *100% = 10% 


Uncertainty in R = %age uncertainty in V + %age uncertainty in | 
g y iB 


39. (D) 


40. (D) 


41. (D) 
42. (B) 


43. (D) 


44, (C) 


45. (C) 


= 6.25% + 10% = 16.25% 


Vv 
R=1=$= 404 16.25% 


ake 
arm 


d 
= 3 in CGS system 


candela is the SI unit of luminous intensity. 


unit of term “At” = | 
A= It=s"' = unit of angular frequency 


I micron = 10% m 
1 micron = 107.107m = 10cm 
Total solid angle in a sphere = 4n sr 
] 
solid angle in semi sphere = (4m) sr = 2z sr 


Aa 


Fractional or relative error in “a” = — 
a 
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, . : Aa 

Fractional or relative error in“x” =n (“) 

46. (A) 
_W_ kgm’s? i 

P= ; = SERS = kgm’s 3 
47. (B) 

By definition of systematic error. 
48. (A) 


Error in R = “age error in “V” + %age error in “I” 
= 3% + 3%=6% 
49. (D) 
Area of wire = nr“ = x(d/2)° 
Yeage uncertainty in area of wire = 2x (%age uncertainty in radius or 
. diameter) 


50. (D) 


=—_— N —2 -I-! 
n= =—7-1 = Nm“s=kgm™s = Pas 
51. (C) 
Yoage uncertainty in time = Least Court _ 


Measured value 
0.2 
= 35 * 100 %=0.8% 


x 100% 


52. (C) ; 
Ipico=10'* and1G=10" 
53. (D) 
. nano = 10” 
54. (D) 


Unit of pressure = Nm~ 
Unit of K.E =Nm=J 


55. (C) 
Imm 10° 4, 
1Gm~ 10° /9 
56. (C) 


A precise measurement is the one which has less 
absolute uncertainty or least count. 
57. (A) 
Unit of electric filed intensity = NC™! 
Unit of electric flux = Nm7C 


58. (B) 
B? : és ae 
2, = Energy density = Jm™ = kgm is? 
59. (D) 
mole is a base unit. 
60. (D) 


The symbol of unit named after a scientist has initial 


capital letter such as “N” for newton. 

61. (C) 
1km? = 1 (km)? = 1 (10? m)? = 10° m? 

62. (B) 
The precision of a measurement is determined by the 
instrument being used. A precise measurement is 
that which has less absolute uncertainty. 

63. (D) 


As u 


1 2 
speed of light, ¢ = ick, =>c= 
Hoo 


Hoo 
By the principle of homogeneity both sides have 


64. (B) Ueee)_ dat 
ky op OY FS) =Jm 
UrFee ok ym 
65. (D) ; o 
Lag . 1492S oy tee 
F=4ne,° °° 4nFr Nov aie 


66. (A) 


67. (D) 


68. (B) 


69. (C) 


70. (B) 


71. (C) 


72. (A) 


73. (A) 


74. (A) 


75. (B) 


76. (C) 


Oa ait 
veat, tet 


By the principle of homogeneity 
B= ms" =>bs'=ms'>b=m 
By definition 

t=rxF (vector) and 


W =F.d (scalar) 
mc- = X = Energy = work 


Slug is the unit of mass in FPS system (British 
Engineering system). 
1 slug = 14.6 kg 


candela is the base unit not physical quantity. 


Radian is the supplementary unit. It is the unit of 
plane angle. 


Area of sphere = 4nr- 
Error in area = 2(%eage error in radius ) 
Error in area = 2(%1) = 2% 


By definition of radian. 


___are length 
radius of circle (rad) 


An accurate measurement is that which has less 
fractional or percentage uncertainty. 


A precise measurement is that which has less 
absolute uncertainty. 


Uncertainty in the time period = Absolute Uncertainty of stop watch Uncertainty of stop watch 


77. (C) 


78. (C) 


79. (D) 


80. (C) 


81. (B) 


Total number of vibrations 


=W = -—7g 
Fp > 6mynrv=mg> Vv 6nnr 


Icm? = 1000 mm’? 


ampere is a base unit while coulomb is a derived 
unit. 


1.67 x 10” kg = 1.67 x 10°77(10°g) = 1.67 x 10 g 


Error refers to an effect that influences all 


Scanned with CamScanner 


~ measurement quantity 
called systematic error. It produces a consistent 
difference in reading. It occurs to some definite rule. 
It may occur due to the zero error, poor calibration of 
instruments or incorrect marking etc. 


82. (A) - 
Unit of torque =Nm=kgm’'s? 
Unit of angular momentum = J s = kgm’s"! 

83. (B) 
In addition and subtraction absolute uncertainties are 
added. 

84. (B) 
As the absolute uncertainty (least count) of screw 


gauge is 0.001 cm. so, it recorded up~ to three 
decimal places. 


85. (D) 
_4 3 
V=3n T 


Uncertainty in V = 3(%age uncertainty in radius) 
= 3(2%) = 6% 

86. (B) 

: Error refers to an effect that influences ll 
measurements of a particular quantity equally is 
called systematic error. It produces a consistent 
difference in reading. It occurs to some definite tule, 
It may occur due to the zero error, poor calibration of 
instruments or incorrect marking etc. 


87. (C) 


Error in volume of sphere = 3(“age error in radius) 
Least count 


~ _ (01 
~ (Gees value * 100)= (33 * 100) 


Area of plate=ab _ 
Error in area of plate = (Yeage error in “a") + (“age error in “b”) 


Aa Ab 
-(4 + 2) 100 


88. (D) 


89. (D) 
This error can be reduced by comparing the 
instrument with another which is known to be more 
accurate or applying a correction factor. 
90. (C) , 
1 division 

. 8.5 divisions 

91. (D) 


=0.4mA 
= 8.5x0.4 mA =3.4mA 


% 
ae [Fx t_[kgms” 2) 
Units of ne -| ke 


= [m?s~?]'? ae ms”! 
92. (D) 
By the principle of homogeneity 
a ms' , 
xt=ms” > x=" >—=ms and 
y=ms" 
93. (C) 
Unit of “pgh” = = kgm™x ms x m = kgms@xm7 
= Nm” = Pressure 
94, (D) 


Energy density and pressure have same SI units kg 
m''s~ while angular momentum have dimension kg 


“equally is. 


1A°= 107m 


» Ikm=10'm 


1 atto = 107'8 


Unit of energy is joule = kem*s™ 
But the unit of{Impulse x time) = kgms“'s = kgm 


AN/N 
A= “At st= frequency 
99. (B) 


RC =t= capacitive time constant 
100. (D) 
The error in a measurement may occur due to: 
i, Negligence or inexperience of a person. 
ii. The faulty apparatus. 
iii. Inappropriate method or technique. 
101. (B) 
Unit of spring constant, k = Nm! 
Unit of tension (force), F=N 
102. (B) : 
peta = 10'° 
103. (B) 
10° dy cm™ = 10° (107 N)(10° m=) = 10° Nm= 
104. (B) : 
There are only two supplementary units. Radian and 
steradian. 
10S. (C) 
100x10"''= 10°°=neno 
106. (D) 
Error in Q=2(Error in current)+ error in Resistance + error in Time 
Error in Q = 2(2%) + 1%+ 1% = 6% 
107. (B) 
Error in Pressure = error in force + 2(Error in length) 
Error in Pressure = 4% + 2(2%) = 8% 
108. (D) 
joule x ohm _ volt x coulomb x ohm 
voltx second —_—volt x second 


coulomb 
~"second * ohm = ampere x ohm = volt (V =IR) 


109. (C) : 
Because errors are always be added. 
110. (D) 
Light year is the distance that light travels in one 
year (S = ct). 
111. (B) 
W=Fd> * =F 
112. (C) 
1 femto = 107 
113. (B) 
kilo 10° =10'5 
pico 10°" 
114. (D) 


In multiplication and division percentage or 
fractional uncertainties are added. 
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= Unit 01 (Measurements) 
132, (C) 
Arc length | 2mr Sn rad 


115. (C) I 
- An ideal standard has two characteristics: é 
i. It is accessible. _— Radius r 
ii. is invariable. : 
116, (A) ‘ — Light year is the unit of distance, 
“F°R) = (LT 1] [ML] = [M] 134. (©) ‘ 
117. (B) la a ali ia Power _ [ML71~] 
velocity _ms “14-1 Pressure [ML™T™*] 
K density kgm ee = [L°T'] = m’s™! = volume flow per second 
118. 135. (A) Ass 
= (nano)(giga) = (10°)(10%) = 10° = 1 Quantities of same kind (dimensions) are added or 
119.(C) subtracted according to principle of homogeneity. 
136. (D) 


According to principle of homogeneity : 
a -| i kilogram is the base unit not base quantity. 


Error in P = 3(%age error in “a”) + 2(Yage error in 


L 
L=rP>r= pi) 
“b”) + (Yoage error in “c”) + (Yoage error in “d”) 


= mon" — MS = to! 
0.61t = ms > 0.61 = t "Cc" 137. (D) 
(.. t = temperature) Unit of surface tension = Nm™ 
120. (B) 138. (C) 
Energy = mc” = (1)(3x10°)?=9 x10'° J Rey 
121. (A) P’ = (2F)(2v) = 4Fv = 4P 
Unit of P.E = J =kgm*s* 139. (D) iB 
122. (A) bi OE a pe el ag 
1 P=VI=FR=V2R As energy density 2u, Jm kgm™'s 
123. (B) : As “A”, “B” and “C” options have same dimensional 
| ee units as that of energy density. 
L=mvr on Js 140.(C) 
124. (A) Volume is a derived quantity. So, its unit is derived 
j As IN = 10° dy unit. 
Im? = 10‘ cm? 141. (A) 
Ikg? = 10° g For example 
-Nm nyU, = n2Uz > 1m= 100 cm => (1)(m) = (100)(cm) 
= i U4, = N2Uz cm 
G = 6.67x10 ke 142. (A) 
So 194 
= 6.67107" x mee dy cmp Uncertainty in time period = eS count 
4 =.6.67x10' “dy cm’g? =6.67x10* dy cm*g~ 0.1 
| 125. (A) . =F $= 0.003 s 
| Leat count of screw gauge _0.Imm 10 143. (A) 
Leat count of vernier calliper 0.01mm_ a : Least count 
| Smaller the Jeast count means more precise is the pnaeinidiameter bP wire = Mesaured value * 100 % 
reading. 0.005 
126. (A) | = D000% 100% = 25% 
144, (A) 
| 


127.(C) 
Impulse = AP = kgms™! = N s Error in P = 3(1%) + 2(2% 9 si 
128. (C) 45.0) (1%) + 2(2%) + (3%) + (4%) = 14% 
para kgms* ‘By principle of homogeneity 
x” m ~*s3 C=s == )2 
129. (A) _ 146, (D) / 
RCV _~ROV TV All are base quantities, 
LL” vatiat AiPourent. 147. (C) 
gen ON VAT 1A°= 107m = 107 x 1032 m=1077 
OVaLApSL=7, and = .RC=T 148. (D) a i ee 
130. (A) } ; All are fundamental quantities except “Charge”. 
In thermodynamic process ‘ Q=Ixt 
W = PAV = energy = joule : 149. (A) 
131. (B) The speed of wave in stretched string is given by: 
v=\/F/m 


All the seven base quantities are scalar in nature. 


ier “ tension in the string 
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7 m = mass per unit length of string 
eed JE 
f= 9¢72t 
unit of “m” = kgm”! 


150. (B 
: ces = (26.8 — 10.5) + (0.1 + 0.1) 


= 16.3+0.2cm 
In addition and subtraction absolute uncertainties are 


added. 
151. (C) 


152. (B) 
Uncertainty in time period = 


Light year the unit of distance. 


Least count 
No. of vibrations 
153. (B) 
By the principle of homogeneity 
Unit of “y” = unit of term “bt” 


154. (C) 
By the principle of homogeneity 


Unit of term “‘a/V”” = unit of “P” 
am®=Nm7?=> a=Nm?m°=Nm* 
155. (A) 
Total numbers of base physical quantities in SI are 
Lo ol 
156. (B) 


157. (C) 


Compound prefixes are not allowed. 


The speed of wave in any medium is given by: 


Elastic modulus “162 
i" \) density density =f Skea 


Maximum error in any measurement = Least count 
of instrument being used (absolute uncertainty) 


So, T = (2.00 + 0.05) s 


158. (C) 


159. (B) 
Precision relates to the least count of instrument. 


Smaller the least count, more precise will be the 

instrument. 

The minimum reading (length) that can be measured 

by any instrument (L.C) is the precision of that 

instrument. 
160. (B) 

Inm= 10 m 
161. (A). 


=107 x 10°m=107 cm 


162. (C)’ 
The only pair of SI base units is “ampere” and 
“kelvin”, 
163. (A) 
ly my P 
K.E =smv = an om 
164. (A) 
. Centi, milli, micro -» 10°, 107, 10° (decreasing order) 
165. (A) 


Compound prefixes are not allowed. 


3auF = 3pF 
166. (A) 
Example: 
Im= 10? cm= 
167. (C) 


Y%age error in Va x100 = 5% 


10? mm = 10° um (Prefixes) 


0.2 
%age error in I = T0 *x100 =2% 
Total error in R= 5% +2%=7% 
(errors always be added) 


168. (A) a 
Accurate measurement is the one which is near to 


true value. 


169. (D) 
Systematic error is the instrumental error that may 


occur due to poor calibration. So, to remove this 
recalibrating the instrument. 
170. (A) 
- 7 
%age uncertainty in depth = 57 «100 = 0.8% 


171. (D) 
Characteristics of an ideal standard: 


i. Accessible ii. Invariable 
172. (C) 
5 
%age error in L= 77) ™ x100 =5% 


Yage error in I = 32 x100 = 2% 
Total error in g= Yoage error in L+2(“%age error in T) 
= 1% + 2(3%) = 7% 
(errors always be added) 
173. (D) 
Y%age error in distance = sf *100 =2% 


Yoage error in time = “3 x100 = 7.5% 


Total error in velocity = 2% + 7.5% = 9.5% 
(errors always be added) 
174. (B) 


“ ante" 
F=ma>a=" (Nkg ) 


m/s # m/s° 
The only equation exist that have same units on both : 
sides of equality. 
176. (A) . 
P= VI => watt = ampere x volt 
177. (B) , 
Both energy and work have same units. So, their 
ratio will be unit less. 
178. (A) 
All are the units of energy except kilo watt (kW). 
kilo watt (kW) is the unit of power. 


179. (A) 


1000 kg = 1000(1000 g) = 10° g= 1 Mg 
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1R0. (C) " 
ren fa 10° m be 10°» k « kilo 

181, (B) 

A» 4nr? 

Uncertainty in area 2(%age uncertainty in radius) 

Uncertainty in area = 2(1.6 %) » 3.2 % 


182, (B) 

F = ma 

Units of “F” = kgms™? 
183. (B) ‘ 

mym) Fr* 
F=G =>G= mm; 
Units of “G" = Nm*kg™ 
= (kgms™)(m*kg™*) = kg 'm’s7 

184, (B) 


W 
Pe 7 = W = (P)(t) => Energy = (power)(time) 


Unit of energy = (watt)(day) 
185. (A) 
1000 microns = 1000 x 10% m= 103m 
186. (D) 
\ 8 
ore 
Unit of “w” = rad s7! 
187. (C) 
f- = Vie= het 
2mJLC 2nf 2x 


unit of VLC =s 


Ag Cd 
— Xe ap 
C= | > b= "Kh 


"188. (C) 


3] 


R Fm 
Units of “se,” = ri 


189. (A) 
Energy Fd (ma)d _ 


Mass x Length =mxd mxd 4 (acceleration) 
190. (C) 


72 kmh-1 = 72 x “fe ms' = 20 ms™! 
191. (A) 


Light year and wavelength both have the dimensions of 


distance [L]. 
Inm x IEm= 107° x10!8 m? = 10° m? 


193. (B) 


As the least count of screw gauge is smallest than 
meter rod and vernier calipers. So, it is most precise 


among them. 


PAST MDCAT 
(2008-2019) 


mice are: (UNS 2004) 


its of “E” in E : 
1. The un A (C) kg m’s 2 
2 (D) Both “B™ and “C” 


ht year is the measure of: (US 2008) 
a pieane (C) Intensity of light 
B) Time D) Velocit 


Light year is the distance travelled by light in one 
ear. It is the unit of distance. 


3. The dimensions of gravitational constant “G” are: 
(UHS 2009) — 
(A) [ML°T “'] (C) [ML“T ~*] 
-2p -I 


B) [M2L~T - (D) (M"'L*T 


_ SF)? _ [MELT L}° _ [MT] 
(9) = Fmy}fmal ~_ [MIEM) 
4. Principal of homogeneity of equation used to 
check: (UHS 2010) 
(A) Variables of equation 
(B) Both variable and constants equation 
(C) Constants of equation 
D) Correctness of equation 


According to principle of homogeneity every 
equation would be correct if it has same 
dimensions or SI base units on both sides. 


5, Which one is the highest power multiple: 
(UHS 2010) 
(A) giga (C) mega 


B) tera (D) deca 


6. SI unit of charge is: (UHS 2010) 
(A) ampere (C) coulomb 
B 


Unit of charge “Q” = A s = C = coulomb 
7. When the dimensions of both sides of an equation 
. are equal, then equation is said to be: (UHS 2011) 
(A) Simultaneous (C) Instantaneous 
B 


Homologous (D) Quadratic 


(B) 
By principle of homogeneity, the dirhension of 
both side of equation will be same. So, the 
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quation is said to be homologous. 
8. Radian is a unit of angular displacement which 
can also be measured in degrees. How many 
radians are equal to one degree: (Uns 20) 1) . 


me eS oy at 
(A) Tg0 (C) FR0 
180 
eg (D) 3s 


As we know that 
360° = 25 rad 
tee gdecie 
360 "4 = TR9 rad 


Electric charge on an object is measured ns & 
micro coulombs. How the value of this charge can 
be expressed in terms of base units: (UIIS 2012) 

(A) 5 = 100 ampere second 

(B) 5 x 10™ ampere second 

(C) 5 = 10 coulomb second 

(D) 5 * 100 coulomb second 


(B) 
5 micro coulomb = § « 10™ ampere second 
10. If “m" is the mass, “c" is the velocity of light and 
xX = mc’, then the dimensions of “x” will be: 
(UHS 2012) 
(A) (LT ~'] (C) (MLT~') 


(B) [ML°*T 7 (D) [MLT 


II, The wavelength “A” of a wave depends on the 
speed “v" of the wave and its frequency “f’. 
Decide which of the following is correct? 


(UHS 2013) 

Vv 2. 
(A) f=5 (C) f=) 
B) f=va (D) f=va7~ 


Unit of “f = Hz=s"' 
Unit of “v/A" = s7! 
12, Name the quantity which can be measure by 
using base unit “kg m? s~°"": (UHS 2013) 
(A) Weight (C) Power 
(B) Pressure (D) Work 


The formula for electric field strength is E= F/Q, 
where E is electric field strength, F is force and Q 
is charge. Which of the following options gives the 
correct base units for electric field strength? 

(UHS 2014) 

(A) kems "A" 


13. 


a 


iia B. st gst 
Unit of SE" = C AG kgs " oe aia 
14, Which set of the prefites give values in ine reusing 


order? (UMS 2014) 

(A) pico, mego, kilo, tera 
(1) pico, micro, mega, giga 
(C) tera, pico, micro, kilo 
(19) viga, kilo, milli, nane 


ie 


” oh 4 o 


Pico, Micro, Mega, Giga o> 10 
15. The unit of temperature in base unil is: (11% 2615) 


(A) celsius (C) kelvin 


13) degree [)) Fahrenheit 
(C) 
kelvin is the SI base unit of temperature 


16. the dimensions of pressure is: (014% 2615) 
(A) (M'L?T (Cy [ML T 7] 
B) [ML'T. Mit 


17. The time period “T" of a simple pendolarn 
depends on its length “C" and acceleration due to 
gravity “g”. Using units, the correct equation for 
lime period is: (UNS 2016) 


(A) T =k 7 where “k” is constant 
where “k"’ is constarit 


where “k” is constant 


where “k" is constant 


18. The unit for electric charge is coulomb and one 
coulomb in terms of base unit is equivalent to: 
(UHIS 2016) 


Unit of "QO" = C= As 
19. An observer notes reading of a scale from 
different angles (parallax) while measuring the 
length of wire, what kind of error can occur? 
(UHS 2017) 
(A) Systematic Error 
B) Zero Error 


(C) Precised Error “ 
D) Random Error 


As observer takes readings from different angles 
of same experiment under same conditions, 
results would be different due to random error. 
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The quantities which can be measured accurately 


20. 


are called: (UHS 2017) 
(A) Base Quantities 
(B) Derived Quantities 
(C) Physical Quantities 
(D) Su 


(C) 


All measurable quantities in terms of which the 
laws of physics are expressed are called physical 


quantities. 
Force is a derived quantity, its derived unit can be 
expressed in terms of the base units as: (UHS 2018) 
(A) kgems™ (C) kgms? 
kgm’s* D) kgms~ 


21. 


Units of “F” = kgms~ 
The different magnitudes of same physical 
quantities are measured by comparing them to: 
(UHS 2018) 
(A) Available scale 
(B) Other physical quantities 
(C) Each other 
D) Standard size 


22. 


Same physical quantities are measured by 
comparing them to each other. 


Example: 
1 m= 100 cm = 1000 mm 


23. Percentage uncertainty in the length and width of 
a rectangle is 2% and 3%. The total uncertainty 
in area of that rectangle is: (UHS 2019) 
(A) 1.5% (C) 6% 
B 


(B) 

Area of rectangle = length x width 

Total uncertainty in area = 2% + 3% = 5% 

Errors always be added ; 

The diameter of a wire is measured by using a 
micrometer screw gauge with least count of 0.01 
mm, then which of the following reading will be 
correct? (UHS 2019) 
(A) 0.067 cm (C) 0.67 cm 

B) 0.0067 mm 


24, 


Least count of screw gauge = 0.01 mm 
= 0.001 cm 


Screw gauge measures reading up-to three 
decimal places. So, the correct answer is 0.067 
cm. 
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10. 


11. 


same direction 


_ (A) 30° 


What is the angle of projection for which the 
range and maximum height become equal? 


(A) tan! (3) (C) cos"(4) 


(B) tan” (4) (D) sin(?) 


When two bodies move toward each other with 
constant speed the distance between them 
decreases at the rate of 6m/sec. If they move in the 
the distance between them 
decreases at the rate of 4m/s. Then their speeds 
are: 

(A) Sis, Im/s (C) 6m/s, Im/s 

(B) 3m/s, 3m/s (D) 4m/s, 2m/s 

The distance covered by a body with uniform 
acceleration in time “t” starting from rest is: 

(A) at?/2 (C) a*v/2 

(B) vt (D) Both (A) and (B) 
Flight of a rocket in the space is an example of: 
(A) second law of motion 

(B) third law of motion 

(C) first law of motion 

(D) law of conservation of linear momentum 

Time rate of change of momentum is equal to: 

(A) force (C) impulse 

(B) velocity (D) both “a” and ‘‘c” 

A cricket ball is hit so that it travels straight up in 
air and it acquires 3 s to reach the maximum 
height. Its initial velocity is: 

(A) 10 ms“! (C) 15 ms" 

(B) 29.4 ms"! (D) 12.2 ms" 

The unét of momentum in SI unit is: : 

(A) kgms~ or Nm (C) kg’ms" or Nm 

(B) kgm’s or N’m (D) kgms™! or N s 

The mass of fuel consumed by a typical rocket to 
overcome Earth’s gravity is: 

(A) 1000kgs"' (C) 100kgs" 

(B) 10000kgs" (D) 10kgs™ 

A body is thrown vertically upward with a 
velocity 9.8ms™'. It will reach the height: 

(A) 19.8m (C) 29.4m 

(B) 9.8m (D) 4.9m 

For maximum horizontal distance to travel, a 
projectile must be fired at an angle of: 

(C) 45° 

(B) 60° (D) 90° 

A racing car traveling with constant acceleration 
increases its speed from 10m/s to 50m/s over a 
distance of 60 m. How long does this take? 

(A) 2.0s (C)4.0s 

(B) 5.0s (D) 8.0 s 

A car moving with an initial velocity of 25 m/s 
north has a constant acceleration of 3 m/s” south. 


After 6s its velocity will be: 


13. 


14. 


15. 


17. 


18. 


19. 


(A) 7 m/s north (C) 7 m/s south 

(B) 43 m/s north (D) 20 m/s north 

At a stop light, a truck traveling at 45 m/s passes 

a car as it starts from rest. The truck travels at 

constant velocity and the car accelerates at 3 m/s’. 

How much time does the car take to catch up to 

the truck? 

(A) 5s (C) 10s 

(B) 15s (D) 20s 

A ball is in free fall. Its acceleration is: 

(A) downward during both ascent and descent 

(B) downward during ascent and upward during 
descent 

(C) upward during ascent and downward during 
descent 

(D) upward during both ascent and descent 

Which one of the following statements is correct 

for an object released from rest? 

(A) The average velocity during the first second of 
time is 4.9m/s 

(B) During each second the object falls 9.8m 

(C) The acceleration changes by 9.8m/s”_ every 
second 

(D) The object falls 9.8m during the first second of 

time 

A stone is dropped from a cliff. The graph 

(carefully note the axes) which best represents its 

motion while it falls is: 


xX Vv 
| e A t 
(A) (C) 
Vv a 
Ze. vA 
(B) (D) 
A 1.0 kg ball moving at 2.0m/s perpendicular to a 
wall rebounds from the wall at 1.5m/s. The 
change in the momentum of the ball is: 
(A) zero 
(B) 0.5 N s toward wall 
(C) 0.5 N s away from wall 
(D) 3.5 N s away from wall 
If the total momentum of a system is changing: 
(A) particles of the system must be exerting forces 
on each other 
(B) the system must be under the influence of gravity 
(C) the center of mass must have constant velocity 
(D) a net external force must be acting on the system 
When you step on the accelerator to increase the 
Ar of your car, the force that accelerates the 
car is: 
(A) the force of your foot on the accelerator 
(B) the force of friction of the road on the tires 
(C) the force of the engine on the drive shaft 
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21. 


22. 


24. 


25. 


F; 


(D) the normal force of the road on the tires 


A projectile in flight explodes into several 

fragments. The total momentum of the fragments 

immediately after this explosion: 

(A) is the same as the momentum of the Projectile 
Immediately before the explosion 

(B) has been changed into 
fragments 

(C) is less than the momentum 
immediately before the explosi 

(D) is more than the moment 
immediately before 

Bullets from two revol 

Velocity. The bullet fr 


kinetic energy of the 


of the projectile 
on 
um of the projectile 
the explosion 


Vers are fired with the same 


momentum imparted 
to gun #2 is: 

(A) 2:3 

(B) 2:1 (D) 3:1 

The meter stick shown below rotates about an 
axis through the point marked “e”, 29 em from 
one end. Five forces act on the stick: one at each 
end, one at the Pivot point, and two 40 em from 
one end, as shown. The magnitudes of the forces 
are all the same. Rank the forces according to the 
magnitudes of the torques they produce about the 
pivot point, least to greatest. 


(C) 3:2 


F: Fi 


Fs 


20cm 40 cm 60 cm 80 cm 100 cm 

(A) F; and Fs tie, then F,, then F, and F; tie 

(B) F, and Fs tie, then F,, Fi, F; 

(C) F, and F; tie, then F3, F,, F; 

(D) F3, Fs, F, and F; tie, then F, . 
A rod is pivoted about its center. A 5 N force is 
applied 4m from the pivot and another 5 N force 
is applied 2 m from the pivot, as shown. The 
magnitude of the total torque about the pivot (in 
N m) is: 


(A) 0 (C) 5 

(B) 8.7 (D) 15 

Two cars are moving in opposite directions with 
speed “v”. What is the magnitude of their relative 
velocity: 

(A) 0 . 2 

(B)v (D) 2v ; 

A train is moving east at a speed of § ms“, A 
bullet fired westwards with a velocity of 10 ms 


Crosses the train in 8s. The length of the train is: 
(A) 120 m (C) 30m 


26. 


27, 


28. 


29. 


30. 


31. 


32. 


33. 


34, 


A baseball is thrown vertically into the air. The 
acceleration of the ball at its highest point is: 

(A) zero (C) g, down 

(B) g, up (D) 2g, down 

The numerical ratio of velocity and speed of a 
particle is always: 

(A) equal to or less than one 

(B) equal to one 

(C) less than one 

(D) zero 

For a freely falling body, the vertical Velocity 
the fifth second is: 

(A) 39.2 ms! (C) 19.6 ms" 

(B) 49 ms"! (D) 94.9 ms*! 

When a certain force is applied to the standard 
kilogram its acceleration is 5.0 m/s?. When the 
same force is applied to another object its 
acceleration is one-fifth as much. The mass of the 
object is: 

(A) 0.2 kg (C) 0.5 kg 

(B) 1.0 kg (D) 5.0 kg 

At what angle height of a projectile is 1/4 
maximum height: 

(A) 30° (C) 45° 

(B) 40° (D) 60° 

Which shows the correct relation between time of 
flight T and maximum height H? 


at 


of its 


(ayH=8L cou-=§3 
: 8 
(B)H="> (D)H=ER 


A car travels east at constant velocity. The net 
force on the car is: 

(A) east (C) west 

(B) up (D) zero 

A block slides down a frictionless plane that 
makes an angle of 30° with the horizontal. The 
acceleration of the block is: : 

(A) 980 cm/s" (C) 566 cmv's* 

(B) 0 cm/s? (D) 490 cm/s” 

A skier is travelling downhill. The acceleration on 
hard snow is 4 m/s? and on soft snow is 2 m/s 
Which graph shows the motion of the skier when 
moving from hard snow to soft snow? 
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35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


45, 


46. 


ay Mari = an acceleration of § m/s*? 
ae sh ; N its speed changes from rest to 
(B) be heres Its speed changes from rest to 15 
(C) a lorry, when its speed changes from rest to 20 
m/sin Iss 
(D) < motorbike, when its speed changes from rest to 
$0 m/s in 10s 
In projectile motion the acceleration in the 
vertical direction is: 
(A) Remains constant (C) zero 
(B) Varies with time (D) Is taken as positive 
The velocity component with which a projectile 
covers certain horizontal distance, is maximum at 
the moment-of: 
(A) Hitting the ground = (C) Projection 
(B) Highest point (D) remain constant 
The velocity component with which a projectile 
covers certain vertical distance is minimum at the 
moment of: 
(A) Hitting the ground = (C) Projection 
(B) Highest point (D) None of these 
If a projectile is projected at an angle of 35°, It 
hits certain target. It will have the same range if it 
is projected at an angle of: 
(A) 45° (C) 65° 
(B) 55° (D) 70° 
A ball is allowed to fall freely from certain height. 
It covers a distance in first second equal to: 


(A) 2g (C)g 

(B)g2 (D) 3g - 
The height of projectile is maximum at an angle 
of: 

(A) 45° (C) 60° 

(B) 30° (D) 90 


How large a force is required to accelerate a body 


of weight 5 N with 4 ms" (g =.10 ms”): 

(A) 10N (B) 5.N 

(B)2N (D) 1N 

Acceleration of bodies of different masses allowed 
to fall freely is (air friction is negligible): 

(A) same in magnitude and direction 

(B) same in direction only 

(C) Same in magnitude only 

(D) Different for both bodies - 
A body having uniform acceleration of 10 ms 
has a velocity of 100 ms”. In what time its 
velocity will be doubled: 

(A) 8 . (C) 10s 

(B) 12s (D) 14s 

For a rocket, the change in momentum per second 
of the ejecting gases is equal: zs 
(A) Acceleration of the rocket 

(B) Velocity of the rocket 

(C) Momentum of the rocket 

(D) Thrust acting on rocket 

The velocity of projectile is maximum: 

(A) At the highest point 


47. 


48. 


49, 


50. 


51. 


52. 


53, 


4J 


(B) At a point of launching and just before striking 
the ground - 

(C) At the half of the height 

(D) After striking the ground 

Velocity of an object dropped from a building at 

any instant “t” is given by: 


1 3 l 

(A) sat" (C) vit + 58t" 
(B) at (D) gt , 
A ball is thrown up with 20 ms”! at an angle of 60 
with x-axis. The horizontal velocity of the ball at 
the top position is: 
(A) 0 ms” (C) 10 ms” 
(B) 20 ms" (D) 16 ms” 
A car accelerates from rest on a straight road. A 
short time later, the car decelerates to a stop and 
then returns to its original position in a similar 
manner, by speeding up and then slowing to a 
stop. Which of the following distance versus time 
graphs best describes the motion? 

x x 

(A) (C) 

X X 

A: pA t 
(B) (D) 
Which of the curves on the graph below best 


represents the vertical component “v,” of the 
velocity versus the time t for a projectile fired at 


"an angle of 45° above the horizontal? 


vy, F 

A B 

re) Co 

D E 
(A) OC (C) DE 
(B) AB (D) AE 


A projectile is fired from ground with an initial 
velocity that has a vertical component of 20m/s 
and a horizontal component of 30m/s. Using g = 
10m/s’, the distance from launching to landing 


points is: 

(A) 40m — (C) 60m 
(B) 80m (D) 120m 
The mass of a body: 


(A) is slightly different at different places on Earth 
(B) is a vector 

(C) is independent of the free-fall acceleration 

(D) is the same for all bodies of the same volume 
Feather and a lead ball are dropped from rest in 
vacuum on the Moon. The acceleration of the 
feather is: © 

(A) more than that of the lead ball 
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54. 


55. 


56. 


57. 


58. 


59. 


60. 


61. 


62. 


(B) less than that of the lead ball 

(C) the same as that of the lead ball 
(D) 9.8m/s* 

A student’s life was saved in a 
accident because an airbag expanded in fron 
his head. If the car had not been equipped with an 
airbag, the windshield would have stopped the 
motion of his head in a much shorter time. 
Compared to the windshield, the airbag: 

(A) causes a much smaller change in momentum 

(B) exerts a much smaller impulse 

(C) causes a much smaller change in kinetic energy 
(D) exerts a much smaller force 
A ball hits a wall and rebounds with the same 
speed, as diagramed below. The changes in the 
components of the momentum of the ball are: 


n automobile 
t of 


(A) AP, > 0, AP, > 0 (C) AP, <0, AP, > 0 
(B) AP, = 0, AP, > 0 (D) AP, = 0, AP, <0 
Speedometer of a car measures: 


(A) average speed 

(C) instantaneous speed 
(B) acceleration 

(D) _ . instantaneous velocity 


How far a stone shall free fall in 1 second if 
released from rest? 
(A) 4.9m (C) 19.6 m 
(B) 9.8m (D)3x9.8m 
Which of the following velocity-time graph 
represents infinite acceleration? 
(A) Straight line normal to the time-axis 
(B) Straight line inclined to the time axis at an angle 
of 45° 
(C) Straight line parallel to the time axis 
(D) Straight line inclined to the time axis at an angle 
of 135° 
The numerical ratio displacement to distance 
(A) always = 1 (C) always > 1 
(B) always < 1 (D) always < | 
The correct statement from the following is: 
(A) a body have zero velocity will not necessary will 
have zero acceleration ; 
(B) a body have zero velocity will necessary have 
zero acceleration 
(C) a body have uniform speed can have only 
uniform acceleration 
(D) a body can have non-uniform velocity will have 
zero acceleration 
A ball thrown vertically up with a speed “v” come 
back to the starting point with speed “v” the ratio 
of the distance covered and displacement is 
(A) 0 (C)-1 
(B) 1 (D) infinite 
Area under the velocity-time graph shows the: 
(A) acceleration of a body (C) Work done 


63. 


64. 


65. 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 
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; (D) Force of the body 
Qi meatus has a constant acceleration 


2 +s means that: 
of 9.8 m/s’. ba 9.8 m during each second 


o the body falls 9.8 m during the first second only 
(C) the speed of the body increases by 9.8 mvs during 
each second | 
(D) the acceleration of the body increases by 9.8 
m/s? during each second 
A train of length 150 m is going to north with a 
speed of 10ms". A parrot flies 5ms_ toward south 
parallel to the railway line. The time taken by 


parrot to cross the train i 
(A) 8s 


Ss 

(C) 12s 

(B) 10s (D) 15 s | 

A body covers one half of its journey at 40ms 

and the next half at 50ms™. Its average velocity is: 
(C) 50 ms 


(A) 44.4 ms » 
(B) 45 ms (D) 40 ms 
At one instant of time a rocket is traveling in 


outer space at 2500 m/s and is exhausting fuel at a 
rate of 100 kg/s. If the speed of the fuel as it leaves 
the rocket is 1500 m/s, relative to the rocket, the 
thrust is: 
(A) 0 (C) 1.0 x 10°N 
(B) 1.5 x 10°N (D) 2.9 x 10° N 

Force bear by wall on which water strike 
normally at speed of 10 m sec and at a discharge 
0.0001 m*/sec _ is: 

(A) 1N (C) 100 N 

(B) 10N (D) 1000 N 

The acceleration produced in a body can have an 
angle with the force: 

(A) 90° (C) 0° 

(B) 180° (D) All of these 

Two forces are said to be equal if: 

(A) Have same magnitude only 

(B) Have same direction only 

(C) Have same magnitude and direction 

(D) Can’t be sure 

The rate of change of momentum for a freely 
falling object is always: 

(A) = mg (C) <mg 

(B) > mg (D) zero 

Which pairs of the following forces can give a 
resultant force 2N? 

(A) 1 Nand 1N (C) 1 Nand3 N 

(B) 4.N and2N (D) all of these 

When a constant force acts on a body of mass 


“mm” initially at rest, then the velocity acquired is 
proportional to: 


Cin ()m 
B) Te (D) — 


A uniform rod loaded as shown in the fig. below is 
pivoted at the point “A” so that it is in 
equilibrium. The weight of the rod will be: 
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76. 


71. 


78. 


79. 


80. 


81. 


82. 


Im A 3m 


——<_—Sh_ 


84. 


400N 
(A) 700N 


100N 
(B) 300N ion 


(D) 100N 


Laws of motions are valid in a system is: a 


(A) Non inertial frame = (C) at rest 
(B) inertial frame (D) in the space 
When a climber reaches the top of mountain: 
(A) his mass is now greater 
(B) his mass is now slightly smaller 
(C) his weight is now greater 
(D) his weight is now slightly smaller 6 
The slope of the displacement—time graph gives: - 
(A) distance (C) work 
(B) average velocity (D) average acceleration 
Pull of earth on a mass of 20kg on the surface of 
Earth is: 
(A) 20 N (C) 196 N 
(C) 19.6 N (D) 1960 N 
A body is falling freely under gravity. How much 
distance it falls during an interval of time between 
1" and 2™ seconds of its motion? (taking g = 
10ms”) 
(A) 15m (C) 20m 
(B)5m (D) 25m 
The acceleration in the rocket at any instant is 
proportional to the n' power of the velocity of the 
expelled gases. Where the value of n must be? 87. 
(A) -1 (C)1 
(B) -2 (D) 2 
If the speed of a particle at the end of four 88. 
successive hours is 20, 25, 30, 35 km/hr, then the 
acceleration of the particle is: 
(A) 5 m/sec” (C) 5 krv/hr* 
(B) 5 mv/hr*’ (D) 5 km/sec” 
A bomb is dropped from an aeroplane moving 
horizontally with a speed of 200 mph (miles per 
hour). If the air resistance is negligible, the bomb —89. 
will reach the ground in 5 sec when the altitude is 


(g= 10ms”): 
(A) 4 miles (C) 125 m 
(B) 40m . (D) 10m 90. 


A particle accelerates uniformly from 10 km/hr to 

20 km/hr with acceleration of 2 km/hr’. The total 

time it takes is: 

(A) 20 hr (C) 10 hr 

(B) 10 min (D) 5 hr 

Two bodies of unequal mass, placed at rest on a 
frictionless surface, are acted on by equal 91. 
horizontal forces for equal times. Just after these 

forces are removed, the body of greater mass will 

have: 

(A) the smaller acceleration 

(B) the greater acceleration 92. 
(C) the smaller momentum 


27 


(D) the greater momentum 
A 0.2 kg rubber ball is dropped from the window 
of a building. It strikes the sidewalk below at 
'30m/s and rebounds up at 20m/s. The impulse on 
the ball during the collision is: 
(A) 10 Ns upward (C) 10 Ns downward 
(B) 2.0 Ns upward (D) 2.0 Ns downward 
A 10 kg block of ice is at rest on a frictionless 
horizontal surface. A 1.0 N force is applied in East 
direction for 1.0 s. During this time interval, the 
block: 
(A) acquires a speed of I m/s 
(B) acquires a momentum of 1.0 kg m/s 
(C) moves 10 cm 
(D) acquires a kinetic energy of 0.1J 
The 600 N ball shown is suspended on a string AB 
and rests against a frictionless vertical wall. The 
string makes an angle of 30° with the wall. The 
magnitude of the tension force of the string is: 
A 


{ 


(A) 400\/3 N (C) 1200N 

(B) 400\/2N (D) 2400N 

In rotational motion, the counterpart of force is: 
(A) torque (C) momentum 

(B) angular acceleration (D) angular inertia 

A door has height and width of 1.5m and 0.5m 


respectively. Choose a force that will produce 
highest value of torque: 


(A) 25 N force, at 0.5m from axis of rotation 

(B) 50 N force, at Im from axis of rotation 

(C) 100 N force, at 2m from axis of rotation 

(D) 12.5 N force, at 0.25m from axis of rotation 

A force of 5N is acting along Y-axis. Its 
component along X-axis is: 

(A) SN (C) zero 

(B) 10N (D) 2.5N 

Two stones are projected from the same point 
with same speed making angles 45°+ 6 and 45° — 6 
with the horizontal respectively. If 8 < 45°, then 
the horizontal ranges of the two stones are in the 
ratio of: 

(A) 1:1 (C)1:2 

(B) 1:3 (D) 1:4 
Two projectiles “P” and “Q” are thrown with the 


same speed up at angles of 40° and 50°with the 
horizontal. Range of “P” will be: 


(A) Equal to that of Q (C) Greater than that of Q 

(B) Less than thatofQ (D) 3/7 times that of Q 

Ballistic missiles are of: 

(A) short range (C) long range - 


Scanned with CamScanner 


93. 


94, 


95. 


96. 


97. 


98. 


99. 


~ 100. 


_Unit 02 (Motian And 
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(B) no range 
The range of projectile is directly proportional to: 
(A) sin@ (C) sin26 

(B) sin 38 (D) sin8 and sin26 
Horizontal range of a projectile is related with 
maximum range according to relation: 

(A) R =R,,,,sin20 


R 
B = 
(B) Ras = in20 
(C) Rinax = R sinO 
= i = R 
(D) R = Ryyax Sin28 and Rinax = sin20 


A force F is applied to a beam at a distance d 
from a pivot. The force acts at an angle @ to a line 
perpendicular to the beam. 


Which combination will cause the largest turning 
effect about the pivot? 


F d ) 
(A) large large large 
(B) large large small 
(C) small small large 
(D) small large small 


Newton’s 2™ gives the measurement of: 

(A) acceleration (C) force 

(B) momentum (D) inertia 

Two forces each of magnitude 10N acting on a 
string in opposite direction, the tension in the 
string is: 

(A) 10N (C) 20 N 

(B) 40 N (D)0N 

Distance covered by a freely falling body in 2 sec 
will be: 

(A) 4:9 m (C) 3.92m 

(B) 19.6m (D) 44.1m 

Which graph shows the motion of a heavy, steel 
ball falling from a height of 2 m? 


Distance 
: oe fallen 
0 Time y be 
Speed (A) ”| | 
it ; fallen 
0 Time , - 
D 


A man is in a car is moving with velocity of 36 
km/hr. His speed with respect to the car is: 
(A) 10m/s (C) 36m/s 


103. 


104. 


106. 


107. 


108. 


109. 
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(D) infinite 
When velocity time graph is a straight fine 
parallel to time axis then: 

(A) acceleration is constant 

(B) acceleration is zero 

(C) acceleration is variable 

(D) velocity is zero 

Newton’s laws do not 

(A) at rest 

(B) move with velocity 
light 

(C) moving slowly 

(D) high velocity 

Motorcycle safety helmet extend the time of 

collision hence decreasing the: 

(A) chance of collision (C) force acting 

(B) velocity (D) impulse 

An object is thrown vertically upward with a 

certain initial velocity in a planet where the 

acceleration due to gravity is 19.6 m/s’. The 

height to which it raises is that to which the 

object would rise if thrown upward with the same 

initial velocity on the Earth. Neglect friction. 

(A) half (C) V2 times 

(B) twice (D) four times 

Which of the following distance versus time 

graphs represents the motion of an object whose 

speed is increasing? 


hold good for particles: 


comparable to velocity of 


x x : 
t t 
- (A) : (C) 
we ee 
(B) (D) 


The angular momentum of a body changes from 
30 Js to 50 Js in 0.5 sec. The torque acting on it is: 


(A) 40 Nm (C)50Nm 

(B) 100 Nm (D) 150Nm 

The direction of torque is perpendicular to: 
> : > > 

(A) r (C) both r and F 

(B) F (D) No direction 


A fan rotates at 10 rad/sec. The torque acting on 
it is: 
(A) maximum (C) zero 
(B) minimum (D) negative 
Net force in the diagram is: 
3N N 


4N 7™N 


(A) Zero (C) 2 N to right 


(D) 11 N to right. 
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118. 


119. 


The minimum number of forces that k 
body in equilibrium are: eee 
(A) Two 
(B) Four 
When two or more than two forces acti 
ct 
common point, the forces are called: eile 
(A) Collinear forces (C) Concurrent forces 
(B) Couple ; (D) Antiparallel forces 
Torque acting on a body determines its: 
(A) acceleration 
(B) Uniform angular velocity 
(C) angular acceleration 
(D) Force 
A net torque applied to a rigid object always 


(C) Three 


tends to produce: 121 


(A) linear acceleration —_ (C) rotational equilibrium 
(B) angular acceleration (D) rotational inertia 
For a body to be in equilibrium under the 
combined action of several forces: 122. 
(A) all the forces must be applied at the same point 
(B) all of the forces form pairs of equal and opposite 

forces 
(C) the sum of the components of all the forces in 

any direction must equal zero 123. 
(D) any two of these forces must be balanced by a 

third force 
A constant force of 8.0 N is exerted for 4.0 s ona 
16 kg object initially at rest. The change in speed 
of this object will be: 
(A) 0.5m/s (C) 2m/s 
(B) 4m/s (D) 8m/s 124. 
Two forces are applied to a 5.0 kg crate; one is 
6.0N to the north and the other is 8.0N to the 
west. The magnitude of the acceleration of the 
crate is: 
(A) 0.50m/s" 
(B) 2.8m/s" (D) 10mV/s* 
A IN pendulum bob is held at an angle @ from the 
vertical by a 2N horizontal force “F” as shown. 
The tension in the string supporting the 


pendulum bob (in newtons) is: 


(C) 2.0m/s” 125. 


rs) 126. 
) pe 

(A) cos 8 (C) 2/cos 8 

(B) V5 (D) — 

The “reaction” force does not cancel the “action 

force because: 

(A) the action force is greater than the reaction force 

(B) they are on different bodies 

(C) they are in the same direction 

(D) the reaction force exists only after the action 

force is removed 

Two objects, “P” and “Q”, have the same 

momentum, “Q” has more kinetic energy than P 

if it: 127. 


(A) weight more than P 


ms 
(D) Five 120. 


(B) weight the same as P 

(C) is moving faster than P 

(D) is moving slower than P 

A particle moves along the x axis. Its momentum 
is graphed below as a function of time. Rank the 
numbered regions according to the magnitude of 
the force — on the particle, least to greatest. 


(A) 1, 2, 3,4 (C) 2, 
(B) 1, 4, 3, 2 (D) 1, 
If a body is moving with uniform velocity then its 
average velocity is equal to: 
(A) its acceleration (C) variable velocity 

(B) Instantaneous velocity (D) zero velocity 

Two objects moving along the same direction with 
different masses but same velocity. There relative 


velocity becomes: 


*D 
4,2 


sd Wa 
. 
- 


(A) 2 time (C) 0 

(B) 4 time (D) variable 

If the acceleration of a body is zero then the slope 
of its v-t graph: 


(A) parallel to time axis 
(B) perpendicular to time axis 
(C) Straight line for the origin 
(D) Straight line inclined to the time axis at an angle 
of 45° 
Two bodies are projected at angles 6 and (90° — 8) 
to the horizontal with the same speed. The ratio of 
their times of flight is: 
(A) sin 6 :1 (C) cos 6: 1 
(B) Sin 6 : Cos 8 (D) cos 6: sin€ 
In the case of a projectile fired at an angle equally 
inclined to the horizontal and vertical with 
velocity “u”, the horizontal range is: 
u ue 
Ors 6 
u u 
(B)3¢ (D) 45 
Two forces, one with a magnitude of 3N and the 
other with a magnitude of 5N, are applied to an 


object. For which orientations of the forces shown 
in the diagrams is the magnitude of acceleration 


of object is least? 
N 
“l| 5N 5N 

(A) (C) 

3N 

3N 
SN 

(B) (D) 


The range of a projectile at 30° is R3p and at 60° is 
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134, 


135. 


136, 


137, 


138, 


139, 


(B) 2Ry = Reo 
(C) Ry ; 2Reo 
(D) Rao = Reg if initial velocity are same 

The unit of couple is: 

(A) J m'! (C)Jm 

(B) N nv! (D)Nm 

If the body of mass 2 kg dropped from the height 
of 5 m find its momentum (g = 10ms~*): 

(A) ISNs (C)30Ns 

(B) 20'N 5 (D) 40 Ns 

A 2.5 kg stone is released from rest and falls 
toward Earth. After 4.0 s, the magnitude of its 
momentum is (g = 10ms~): 

(A) 100 kem/s (C) 98 kgm/s 

(B) 50 kgnvs (D) 49 kgm/s 

Two objects moving along the opposite direction 
with different mass but same velocity. there 
relative velocity becomes: 

(A) 2 times (C)0 

(B) 4 times (D) Both (A) and (B) 

If instantaneous acceleration equal to average 
acceleration then body is moving with: 

(A) variable acceleration (C) uniform velocity 

(B) uniform acceleration (D) increasing acceleration 
The momentum of an object is increased from 10 
Nsto20Ns by the application of the force in Is. 
What is the magnitude of applied force? 

(A) 1ON (C) 30N 

(B) 20N (D) 40N 

A bear can be knocked down by hitting one of the 
following bullets of same momentum: 

(A) lead (C) gold 

(B) steel (D) rubber 

One object is thrown vertically upward with an 
initial velocity of 100 m/s and another object with 
an initial velocity of 10 m/s. The maximum height 
reached by the first object will be that of the 
other: 

(A) 10 times (C) 100 times 

(B) 1000 times (D) 10000 times 

In the projectile motion the vertical component of 
velocity: - 

(A) Remains constant (C) Varies point to point 
(B) Become zero (D) Increases with time 
An object is thrown along a direction inclined at 
an angle of 45° with the horizontal direction. The 
horizontal range of the particle is; 

(A) Four times the vertical height 

(B) Twice the vertical height 

(C) Thrice the vertical height 

(D) Equal to vertical height 

A stone released from the window of a moving 
train shall hit the ground following: 

(A) Straight path . (C) curved path 

(B) Circular path (D) Elliptical path 

What is the acceleration of a Projectile at its 
highest point: 

(A) Maximum 


(C) Minimum 


140. 


141. 


142, 


143, 


144, 


145. 


146. 
147, 
148, 


149, 


(D) g _ 
What is the angle of projection of a projectile for 
which its height and horizontal range are equal: 


(B) Zero 


(A) 46° (C) 56° 

(B) 66° (D) 76 

For flat earth approximation the trajectory of the 
projectile is: 

(A) Straight line (C) Parabolic 

(B) Elliptic (D) Hyperbolic 

The time taken by the projectile to reach its 
maximum height is: 


Iv.ci v,cos0 
(A) sa (c) 4 : 

v,sin® 2v,cos 
(3) (Ie 


To throw a stone horizontally from the Vertical 
height of 10m as it covers the horizontal distance 


of 10m find the x-component of velocity (g = 10 
-2 


ms“): * 
(A) 2.5 ms (C) 7.1 ms" 
(B) 5 ms (D) 10 ms~ 


Identical guns fire identical bullets horizontally at 

the same speed from the same height above level 

planes, one on the Earth and one on the Moon, 

Which of the following three statements is/are 

true? 

I, The horizontal distance traveled by the bullet is 
greater for the Moon. 

II. The flight time is less for the bullet on the Earth, 

Ill. The velocity of the bullets at impact are the 

same. 

(A) III only (C) 1] and II only 

(B) I and III only (D) II and III only 

A student drops a tabletennis ball in air, What 

happens to the velocity and to the acceleration of 

the ball during the first few seconds after release? 


Acceleration 


decreases 


decreases 


decreases | j ncreases 
increases constant 
increases increases 


A car is brought to rest in 5 s from a speed of 10 
m/s. What is the average deceleration of the car? 
(A) 0.5 m/s? (C) 2 m/s? 

(B) 15 m/s? (D) 50 m/s? 

A car travels east at constant velocity. The net 
force on the car is: ’ ; 
(A) east (C) west 

(B) up (D) zero 

The area between the velocity-time graph and the 
time axis is numerically equal to: 

(A) velocity (C) distance 

(B) time (D) acceleration 

Water flows out from a Pipe at 3kg s“' and its 
velocity changes from Sms" to zero on striking 
the wall. The force due to the water flow is: 
(A)3N (C)S5N 
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150. Which of the following is NOT an exa 


151. Two bodies are falling with 


153. Three identical uniform rods are each acted on by 


(B) 10N (D) ISN 

mple of 
accelerated motion? 

(A) Vertical component of projectile Motion 

(B) A swinging pendulum 

(C) Circular motion at constant speed 

(D) Horizontal component of projectile Motion 


’ : : Negligible air 
resistance, side by side, above a horizontal plane 


If one of the bodies is given an additional 157. 


horizontal acceleration during its descent, it: 


(A) strikes the plane at the Same time as the other 
body 


(B) strikes the plane earlier than the other body 


(C) has the vertical component of its velocity altered 158. 


(D) has the vertical component of its acceleration 
altered 


152. The airplane shown is in level flight at an altitude 


of 0.50 km and a Speed of 144 km/h. At what 
distance should it release a heavy bomb to hit the 
target X? (Take g = 10m/s*) 


——> 
144 km/h 
0.5 km 
x 159. 
(A) 150m (C) 305m 
(B) 400m (D) 2550m 


two or more forces, all perpendicular to the rods 
and all equal in magnitude. Which of the rods 
could be in static equilibrium if an additional 
force is applied at the center of mass of the rod? 


(C) Only 2 
(D) Only 1 and 2 


154. An object is thrown vertically into the air. Which 


of the following four graphs represents the 
velocity (v) of the object as a function of the time 
(t)? The positive direction is taken to be upward. 


(B) (0) 


ISS. When the body moves with constant acceleration, 


the velocity time graph is: 


156. 


160. 


v 
| \ 162. 
t 
(©) 
LZ 
1 


Jl 


(A) parabola (C) ellipse 
(B) straight line (D) curve 
Rocket equation is given as: 


> 

> Mv > mv 
(A) a=~ (C) a= 
> m 

(a) a= (Dy a-—= 
mv Mv 


If a shell explodes in mid air, its fragments fly off 
in different directions. Total momentum of the 
fragments: 

(A) decreases (C) increases 

(B) remains constant (D) becomes zero 

A uniform beam of weight 50 N is 3.0 m long and 
is supported on a pivot situated 1.0 m from one 
end. When a load of weight W is hung from that 
end, the beam is in equilibrium as shown in the 
diagram. 


What is the value of W? 

(A) 25N (C) 50 N 

(B) 75 N (D) 100 N 

A bullet shot straight up returns to its starting 
point in 10s. Its initial speed was: 

(A) 9.8 ms! (C) 24.5 ms! 

(B) 49 ms! (D) 98 ms 

A force of 10 N acts on a body of mass 5 kg for 
one second, then its time rate of change of 
momentum will be: 

(A) 10 kgms~* (C) 50 kgms 

(B) 5 kgms* (D) 2 kgms* 

A 1000 kg space probe is motionless in space. To 
Start moving, its main engine is fired for 5s during 
which time it ejects exhaust gases at 5000m/s. At 
the end of this process it is moving at 20m/s. The 
approximate mass of the ejected gas is: 


Ce 
1000 kg 
aS 
—— —_ 
20 m/s 5000 nvs 
(A) 0.8kg (C) 4kg 
(B) 5 kg (D) 20 kg 


The graph represents the Straight line motion of a 
car. How far does the car travel between t = 2 s 
andt= 55s? 


(A)4m 
(B) 24m 
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169. 


170. 


The diagram represents the straight line motion 
of a car. Which ‘of the following statements is 
true? 


v(m/s) 


2 5 9 

(A) The car accelerates, stops, and reverses 

(B) The car is moving for a total time of 12 s 

(C) The car accelerates at 6 m/s’ for the first 2 s 

(D) The car decelerates at 12 m/s” for the last 4s 
Consider the following graphs (note the axes 
carefully). Which of these represents motion at 
constant speed? 


x a 
IZ. a 
I Ill 
v v i 
ll IV 

(A) IV only (C) III only 

(B) I, II, and III only (D) I and IV only 

If a body of mass 2 kg moves with 15 m/s collides 
with stationary body of same mass, then after 
elastic collision second body will move with 
velocity of: 
(A) 15 m/s 
(B) 2 m/s 
K.E is conserved in: 
(A) inelastic collision (C) elastic collision 
(B) all collisions (D) none of these 
When a heavy particle collides with a light 
particle at rest, then after collision the target 
particle moves with: 
(A) the same speed 
(B) double the velocity of incident particle 
(C) zero velocity 
(D) Bounce back with same velocity 
Sphere “A” has mass m and is moving with 
velocity “v”. It makes a head-on elastic collision 
with a stationary sphere “B” of mass 2m. After 
the collision their speeds (v, and vg) are: 
(A) 0, v/2 (C) — v/3, 2v/3 
(B)-v, v (D) -2v/3, v/3 
A body of mass “m” having an initial velocity “v” 
makes head on elastic collision with a stationary 
body of mass “M”. After the collision, the body of 
mass “m” comes to rest and only the body having 
mass “M” moves. This will happen only when: 
(A) m>>M t (C)m<<M 
(B)m=M (D) m= M/2 
A body of mass “m” moving with velocity “v” 
makes a head on elastic collision with another 


(C) 30 m/s 
(D) 0 m/s 


171. 


172. 


173. 


174, 
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body of mass “2m” which is initially at rest. Th, 
loss of kinetic energy of the colliding body 
(mass “m”) is: 

(A) 1/2 of its initial kinetic energy 

(B) 8/9 of its initial kinetic energy 

(C) 1/9 of its initial kinetic energy 

(D) 1/4 of its initial kinetic energy 

A mass of 20 kg moving with a speed of 10 my 
collides with another stationary mass of 5 kg. Asa 
result of the collision, the two masses Stick 
together. The kinetic energy of the composite 
mass will be: 

(A) 600 J (C) 1000 J 

(B) 800 J (D) 1200 J 

The velocities of two equal masses “A” and “R» 
are 13 m/s and — 14 m/s respectively. What will be 
their respective velocities after they suffer one 
dimensional elastic collision? 

(A)- 14 m/sand 13 m/s_ (C)0and 13 m/s 
(B)-—13 m/sand14m/s_ (D)0and 14 m/s 

A body of mass “m,” moving with uniform 
velocity of 40 m/s collides with another body of 
mass “m,” at rest and then two together begin to 
move with uniform velocity of 30 m/s. the ratio of 


their masses =a is: 
(A) 0.75 (C) 3.0 
(B) 1.33 (D) 4.0 


If distance of a point from pivot is “L” and a force 
“F” is applied such that it passes from the pivot 
then the torque produced in the body will be: 

(A) Zero (C) LF sin@n 

(B) LF cos (D) LF 


MOTION AND 
FO 


RCE 
(SOLUTIONS) 


01. (B) 


02. (A) 


03. (A) 


04. (D) 


The relation between height and range of a projectile 
projected at any angle “8” is 
4H = R tan6 
IfR=H 
4H = H tanO = tanO = 4 = @ = tan (4) =76° 


When bodies are moving parallel to each other 


Vp = Vy — V2 => 4 FHV m2 weer (i) 
_ When bodies are moving opposite to each other to 
each other . 
Vp =V + V2 => 6 =v, + V2 Seaeas (ii) 
by adding (i) and (ii) 


10 = 2v, =v, =5 ms" 
By putting value of v, in eq.(i) 
v2 = 1 ms” 


1 1 12 
S = vit + pat” = 0 + pat” = pat 
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05. (A) 


06. (B) 


07. (D) 


08. (B) 


09, (D) 


10. (C) 


11. (A) 


12, (A) 


VEILUS UVIOUOTL ANU POrCe) 


The motion of rocket is an application . 
conservation of momentum, Rocket move 

by ejecting hot pases at the tail of the bet one 
very high velocity in downward direction Th Ct with 
gain momentum equal to the moment fone 
ejected from the tail of the rocke 
direction. 


tum of gas 
\, but in opposite 


> > -~ 
t 


-_ 

F = Time rate of change of momentum 

Time rate of change of momentum of a body is equal 
to the applied force. 


V=v,tat>0=v,-gt 
v, = gt = (9.8)(3) = 29.4 ms! 


P= mv=kgms'=Ns 


A rocket carries its own fucl in the form of solid or 
liquid hydrogen and oxygen. A typical rocket 
consumes about 10000 kgs~' of fuel and ejects gases 
at speed more than 4000 ms“. 


—2gh = ve -v, => -2gh= 0 -vi=-v/" 


2(9.8)h = (9.8)? > h= 78 =4.9m 


The horizontal distance (range) of projectile is given 


by: | 
R= v,~ sin20 
& 
The range is maximum when sin20 has maximum 


value that is 


sin20 = | 
20 = sin™'(1) 
20 = 90° 
0-457, 
Res v,-sin90° _ vi" 


2 2 
2aS = vp - Vi 


2(a)60 = 507 — 10° => 120a = 2500 - 100 = 2400 
a= ror = 20 ms~ 
N 
vi 
W E 
a 


— 18=7 m/s north 


of law or 


When the car catch up the truck, both cover the same 
distances. So, 


Struck * Scos 
7 J; 1, JI, 
vl =vt+ sat = 0+ Sat" = Fat" 
_t _2v_ 2(15) 30 
vejalot="= 73 3 =10s 


14, (A) 


3| TV = 


Gravitational acceleration is always towards the 
center of Earth (downward). 

15, (A) 
Vp= v, + gt = 0 + (9.8)(1) = 9.8 m/s 


+ 0+ 9.8 
Vav =a. ; i 4.9 m/s 


16.(C) 
As stone is moving with constant acceleration 
(gravitational acceleration). 
As the slope of graph (C) is constant. So, stone 
moves with constant acceleration. 
17. (D) 

P,=mv,= (1)(2)=2Ns 

Pr= mvr= (1)(-1.5) .=-I15Ns 

AP = mv;- mv,=—-1.5-2=-3.5Ns 
18. (D) 
In an isolated system (no external force) the total 
linear momentum of system remains constant. 
19. (C) 
When step on the accelerator then we send a 
feedback to the engine that we required more power. 
Then the engine supplies more power and then the 
force by the engine help us to accelerate. 
20. (A) 
When a projectile explodes in mid air. Its parts fly 
off in different directions. The total momentum of 
all of its parts is equal to the initial momentum of the 
projectile. 


21. (B) 
For Gun#l 
By law of conservation of momentum 


Momentum of Gun = Momentum of bullet 
P, _ mv 
For Gun#2 
By law of conservation of momentum 
Momentum of Gun = Momentum of bullet 


P,= mM2V 
Po mv _ my _ 2m 
a mv m;~ m2 ~~ 
P,:P2= 2:1 


22. (A) 
Torque, t = rFsin® 
Torque due to “F,” and “Fs 


”»— 


(line of action of 
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(Greatest) 


Line Of action of force is Perpendicular and at equi- 
distance from Pivot. 
Torque due to “Fy” 


: = rF sinO (in between zero (0) 
and maximum) 


23. (D) 


qos 
§sin30i 


H Ssin30 


Torque due to couple, t = (magnitude perpendicular 


component of Force)(couple arm) 
Torque due to couple, t = (5sin30°)(2 + 4) 


= (5)(6)sin30° = 15 Nm 


24. (D) 
Vv, = NY) Vt ve 2v,v.cos6 = Vv + "= 2vvcos180° 
FPNV tv + 2v- = \/4v- = 2y 
25. (A) 
S = v,t = (10+5)(8) = (15)(8) = 120m 
26. (C) 
Basic concept of gravitational acceleration, 
27. (A) 
As 
Displacement < Distance 
velocit 
So, velocity < speed > oe <| 
28. (B) 
Vr= Vv, + gt = 0 + (9.8)(5) = 49 ms~ 
29. (D) 
ae es 
a= os >a “1 
30. (A) —— 
H= a = HyaxSin7@ = Hymae(Sin30°)” = Hypag( 1/2)? 
H _Vvr 
= —- (Hs = x) 
31. (A) ae 
v,sin-8 
= 2g ~ 
aps 2using ~ Px ss 
v_sin"@ 
2g 1 
P73 Ta =goH=8 
wr 
g 
32. (D) - 
v = constant > Av=0>a=0 
F = ma=m(0)=0 
33. (D) 
R 
~~) 


F = mgsin0 => ma = mgsinO 


g a -2 
a=gsin0= gsin30° = 3 = 4.9 ms 490 cms 


34. (C) Magritude of acceleration = slope of speed-time 


Aer labs of speed-time graph at hard snow js 


greater than at soft snow. In graph (C) first slope 
‘ - SO ig ae 
increase then decrease i.e., slope = 4ms ~ to 2ms~. 


35. (D) 


oN 3g DOE eae 
a= At 10 


— Projectile motion is two dimensional motion under 
constant acceleration due to gravity. = 
37. (D) ; ; ; 
According to Newton's first law of motion, there will 
be no acceleration in the horizontal direction 
(a, = 0), unless a horizontal directed force acts on the 
body. In the absences of air friction only force 
acting on the body during flight is the force of 
gravity. As there is no horizontal force acting on the 
7 body so its horizontal velocity remains unchanged. 
38. (B) 
The velocity of projectile at any instant is 

VEVVK + V5 
at highest point of trajectory 

Vix = V, cosO (remains same) 
but Vry = 0 (minimum) 
SO, 
velocity of projectile = v,cos@ (no vertical component) 
39. (B) 

Ranges at angles (45° + @) and (45° — 6) are equal. 

Here 8 = 10° 


40. (B) 


ee ae 
, h= pat" = 5e(1)° = § 
41. (D) 


2g 
for maximum height 8 =90° 


Ro ge Vi (sin90°)" v7 
= 2g 2g 
42. (B) 
5 
W=mg> m=" =75=0.5kg 
F =ma= (0.5)(4) = 2N 
43. (A) 
__GM I 
bY (R+hy > 8" Raby 
Gravitational acceleration does not depend upon the 
mass of object. It depends upon the altitude. 
44. (C) 
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45. (C) 


46. (B) 


47. (D) 
48. (C) 


49. (D) 


50. (D) 


51. (D) 


52. (C) 


53. (C) 


| 
{ 
54. (D) 
i 
; 
i 


55. 


SSS sss=—ze 


Rocket moves upward by ejecting hot gases at the 
tail of the rocket with very high velocity in 
downward direction. The rocket gain momentum 
equal to the momentum of gas ejected from the tail 
of the rocket, but in opposite direction. 


The speed of projectile is maximum at the point of 
projection and at the point where it strikes the 
ground because the vertical component of velocity 
has maximum value at these points. 


Vp=V, t+ at => vp = 0+ gt=egt 
v, = vcos® = (20)cos60° = (20)(0.5) = 10 ms" 
Speed = slope of distance-time graph 


The slope of graph (D) first increasing and finally 
decreasing. 


©) 
In this figure “OP™ portion represents the “AH" 
portion of graph and “PA” represents “HE”. 


“ _ v,* 2sin@cos® _ 2 sin0)(v,cos®) 
g 


g g 
2(Vix)(Vy) 2(30)(20) 
= g _ 10 = 12@ m 


- 
-cin? 
vy," sin20 


The mass of body remains same in the universe 
while the weight is different for different planets in 
the universe. 


Gravity is the intrinsic property of the planet and it 
does not depend upon the any medium. All object 
(same or different masses) fall with same 
gravitational acceleration. 


The average force generated in a collision is equal to 
the momentum change during the collision ‘divided 
by the time interval in which collision is taken place. | 


> 
7 uae 
"At 
The air bag extends the time interval over which the 
collision occurs and reduces the force experienced by 
the student. 
(B) 


From figure 


AP, =0 and AP, > 0 
56. (C) 
Speedometer measures speed of car at a given 
instant. 
57. (A) 


h=virggr=0+4.9(1)°= 4.9m 


58. (A) 
Acceleration = slope of velocity-time graph 
Slope of line parallel to velocity axis is infinite. 
59. (D) 
Displacement < Distance => Displacer=s <1 
60. (A) 
When body is thrown vertically upward, at 
maximum height it has zero velocity but non-zero 
acceleration (gravitational acceleration). 
61. (D) 
Displacement depends upon the initial and final 
position of body while distance does not do so. 
In this case displacement = 0 while distance + 0 
Distance___ Distance _ 
Displacement O 
62. (B) 
Area of velocity-time graph = distance covered by body 
63.(C) 
Basic concept of acceleration. 
64. (B) 
150 


65. (A) 
When body covers equal distance with different 
velocities, then the formula for the average velocity 


is 
Wi Ve 
2viv2 _ 2(40)(50) 4000 es 
var vi tv. 40 +50 = 90 = 44.4 ms ' 


66. (B) 


_m 
Ma =“v = F =(100)(1500) = 1.5 x 10°N 


67. (B) ; 
From equation of continuity 


m 
7 = pAv= (X) = 1000(0.0001) = 0.1 kgs™ 


(wo 


m 
Force due to water flow = a (0.1)(10) =10 N 


According to Newton's 2™ law of motion 


- ~ 
F=ma 

Acceleration always produces in the direction of 
force. 

69. (C) 
By definition of equal vectors “Vectors having the 
same magnitude and direction are called equal 
vectors regardless of the position of their initial 
points. This means that parallel vectors of same 
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magnitude are equal”. 
70. (A) . 
Time rate of change of momentum = Applied force 


lee oe 2 
Rok, 8? 2 
t ot 
In freely falling motion 
Force = Weight > F = W = mg 


MP ~ 
> 
7 =W=mg 

71. (D) 

Resultant force = 1N + IN = 2 N if forces are parallel 
Resultant force = 3N — IN = 2 if forces are anti-parallel 
Resultant force = 4N — 2N = 2 N if forces are anti-parallel 
72. (D) 

By Newton's 2™ law of motion 


mv Fatt 
At => AV m oY 


F = ma= 


73. (D) ak _ 
ms om 


—_—S 


Im 2m 


400N W 100N 
By principle of moments 
Clockwise torque = Anticlockwise torque 
(100)(3) + (W)(1) = (400)(1) 
300+ W =400 
W = 400 -300= 100 N 
74. (B) 
A frame of reference, in which Newton’s |* law of 
motion holds, is known as inertial frame of 
reference. It is non accelerated frame of reference. 
_ a=0 
75. (D) 
__GM I 
BY (R+hy ~ &* (R+hp 
“g” decreases with increase in altitude. So, weight 
decreased (W = mg) 


76. (B) 

: 

Time 
a displacement-time graph = a = x =v = velocity 
— W = mg = (20)(9.8) = 196 N 


Distan in 1* bot? 
ce covered in | second, h, = 3et 


ome 
= (101)? =5 m 


Distance covered in 2™ second, h, = Sot? 


82. (D) 


84. (A) 


85. (B) 


86. (A) 


n 1“ and 2™ second, h = h;—h; 
=20-5=I5m 


Distance betwee 


+ mv 
“ M 
acy! 
= VER = 
a at 


a 2 
¥ = Sgt? =5(10)(5)" = 125 m 


*2 
Very 
an At 
F=ma 
~m 


For same force the body of greater mass has lesser 
acceleration. 


P,= mv, = (0.2)(-30) =-6Ns 

Pr=mv;= (0.2)(20) =+4Ns 

AP = mvr— mv, = + 4 — (— 6) =+ 10 Ns 

Taking downward velocity is —ve and upward is +ve. 


AP = Ft=(1)(1) = 1 kgm/s 


Tx =W 
Tcos@ = 600 
_ 600 _ 600 _ 1200 
cos30° 3/2 3 
400 


2 33 
ay = 4003 N 


(400)(3) 
V3 
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- the force plays in translational motion 

I. Force determines the linear accelerati 
While Torque determines the angular 
the body for rotational motion. _ 


So, torque is the analogues of force 
motion. 


!on in the body 
acceleration in 


for rotational 
88. (A) 
In (B) and (C) the distance given from axis of 
rotation is greater than the width of the door So in 
these cases the force does not act upon on door 
Maximum value of moment arm = width of the door = 0. Sm 
For different forces the torque will be maximum, if 
the product of force and moment arm is maximum. 
The torque in case of (A) is maximum than (B). 


89. (C) 
As force is acting along y-axis. So, its angle with x- 
axis is 90°, 
F, = Fcos90° = 0 
90. (A) 
Ranges at angles (45° + 0) and (45° - @) are equal. 
. So, Ry:R2 = 1:1 
91. (A) 
Ranges at angles (45° + 5°) and (45° — 5°) are equal. 
So, Rp= Rg 
92. (A) 
The ballistic missiles are useful only for short ranges. 
For long ranges and greater precision, powered and 
remote control guided missiles are used. 
93. (C) 
*sin20 
R= — = R= sin20 
94. (D) ; 
y 9 m4 
_™ sin20 an — ve 
g g 
‘ R 
R=Rwax $in20 or Rmax = 5in20 
95. (B) 
t = Fdsin(90° — 9) - 
= Fdcos8 [sin(90° — 8) = cos®] 
For maximum value of torque 
F=large, d=large and 6=small 
(at smaller angle cos@ has large value) 
96. (C ‘ ; 
ee Newton’s 2™ law of motion gives the measurement 
of force. 
P,;-P. 
F=ma= rl 
9°7. (A) 


When one end of the string is connected with a rigid 
body and by applying 10N force on a free end 
then the force with same magnitude but in opposite 
“direction will be acted in the string. 


98. (B) 
buted etine titi! : 
= vit + 5at" = 0 + ogt” = 3(9.8)(2)" = 19.6 m 
99. (A) 
Vr=Vv, tat 
for freely falling body 
vrp=O+gt=gt>vct 
100. (B) 
Both man and car are in same speed. So, their 
relative speed will be zero. 
101. (B) 
Acceleration = slope velocity-time graph = tan0° = 0 
102. (B) 
Newton’s laws are adequate for speeds that are low 
compared with the speed of light. For very fast 
moving objects relativistic mechanics developed by 
Einstein is applicable. 
103. (C) . 


The average force generated in a collision is equal to 
the momentum change during the collision divided 
by the time interval in which collision is taken place. 


At 
The pad inside the helmet extends the time interval 
over which the collision occurs and reduces the 
force experienced by the brain during collisions. 
That is why the safety helmet of a motorcycle’s is 


padded 
104. (A) ; 
2gphy Vi | snitial ‘velociti 
Qpche ve (initial velocities are same) 
hp ge 9.8 1 h 
—- 3 -— 
he B 19.62" 2 


105. (A) 
Speed = slope of distance-time graph 
The slope of graph (A) is increasing. So, the speed is 
increasing. 
106. (A) 
As we know that “the rate of change of angular 
momentum is equal to the applied torque”. 
AL bik 
rat At 
107. (C) 
The turning effect of force on a body about an axis is 
called Torque or moment of force. Torque is also 
— 


defined as the’cross product of position vector “ r™ 
Sra 
and force” F ". 


> > > 
tT=rxF 
It is a vector quantity. Its direction is perpendicular 
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om > > 
to the plane containing “rr” and “F". It can be 


found by right hand rule. 


108. (C) 
If a body is at rest or rotating with uniform angular 


velocity, the angular acceleration will be zero. In 
this case the torque acting on the body will be zero. 


=7+2=9N 
=3+4=7N 


109. (C) 
Total force in right side, Fright 


Total force in left side, Fren 
Net force on body = Friuht — Fien = 9 — 7 = 2N (right side) 
110. (A) 
“The vector sum of all the forces acting on a body 
must be equal to zero”. Mathematically: 
_—> 2 
=F=0 
Upward forces balance downward forces, rightward 


forces balance by leftward forces. 
If two equal and opposite forces acting on a body, 


the net force is zero, and the body is said to be in 
equilibrium. 


111. (C) 
When two or more than two forces acting on a 
common point, the forces are called concurrent 


forces. 


112. (C) 
i Torque plays the same role in rotational motion as 


i, 
the force plays in translational motion. 
Force determines the linear acceleration in the body 


ii. 
while Torque determines the angular acceleration in 
the body for rotational motion. 
So, torque is the analogues of force for rotational 
motion. 

113. (B) 
Force determines the linear acceleration in the body 
while Torque determines the angular acceleration 
in the body for rotational motion. 


114. (C) 
“The vector sum of all the forces acting on a body 
must be equal to zero”. Mathematically: 
> OS 
XF=0 
Upward forces balance downward forces, rightward 
forces balance by leftward forces. 
In case of coplanar forces the condition is expressed 


in term of “x” and “y” component of forces. 
> > 
IF, = 0, IF, = 0 
115. (C) 
p= PoP _ my— my, _ m(vp—v) _ mav 
At ° At At At 


_ FAt_ (8)(4) _ 
ave = "6 =2 m/s 


116. (C) 


117 (A) 


Wsint 
T = Wcos@ = (1) cos@ = cosO 
118. (B) 
For every action there is a reaction. This action and 
reaction are equal magnitude but opposite in 
direction. Action and reaction never act on the same 
body; they act on the different bodies. 


119, (C) F 
P- : ! 
K.E= am K.E. x< = 
If (K.E.)g > (K.E.)p then mg < mp 
So, for same momentum vo> vp 


(P= constant) 


120. (C) 


As 
Force = Slope of momentum-time graph 


Slope of “2” < Slope of “3” < Slope of “4” < Slope of “1” 
121. (B) 
Uniform velocity means that the velocity of body 
remains same at any instant. So, 
Instantaneous velocity = average velocity 


122. (C) 
Relative velocity of bodies moving in opposite 


direction is 

Vv; =Vi-V2=v—-v=0 
Relative velocity does not depend upon the masses 
of bodies. 


123. (A) 
Acceleration = slope of velocity-time graph 
Vv 


Velocity = constant 
Acceleration = 0 


t 


124. (B) 
T 2v, sin6/ sind 
ahs eo 
T2 2v, sin(90°-0)/g e080 sinO : cos0 


125. (A) ; 
An angle equally inclined to the horizontal an 
vertical means 0 = 45°. so, 


u 
Rmmax ~e 
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126. (A) 
Net force, F = ma 
In figure (A) net force is least. So, 
also least. 
127. (D) 
R= sin) 


R.° = * sts 0°) 
30 
Reg? = v2sin2(60°) 

g 
sin2(30°) = sin2(60°) 


Rao" = Reo’ (if initial velocities are same) 
128. (D) 


the acceleration is 


Couple = torque = rFsin0 = N m 
129. (B) 

2gh =vF -vi=vF-0 

ve =2gh 

vr V2gh 

P = my = mY2gh = 2[,/2(10)(5)] = 2(10) = 20 N's 
130. (A) 

Vr=v, + gt= 0 + (10)(4) = 40 ms“ 

P = mv = (2.5)(40) = 100 kgms™' 
131. (A) 

Relative velocity of bodies moving in opposite 

direction is 

Ve=Vitv2=VtVv=2v 

Relative velocity does not depend upon the masses 

of bodies. 
132. (B) 

Uniform acceleration means that the acceleration of 

body remains same at any instant. So, 

Instantaneous acceleration = average acceleration 
133. (A) 

p= PF _20-10 10 10N 
134. (D) 
The rubber bullet will be more effective as it will 
bounce back after hitting the bear. 
If initially the bullet was moving to the right with a 
velocity v, after bouncing off the bear it will move to 
the left with a velocity = -v. If m is the mass of the 
bullet its initial momentum is mv while the final 
momentum is - mv. So change in momentum is 
mv - (-mv) = 2mv. Since the force on the bear is 
proportional to the change in momentum, the rubber 
bullet will exert more force. 
The lead bullet will pass through, as its direction is 
; the same as before, it only slows down so the change 
in momentum is always less, even if it gets stuck in 
the bear in which case it has the max value of mv — 0 
= mv. 
However if we are looking at which can cause more 
damage it is obviously the lead bullet. 


135. (C) 
Maximum height attained by body thrown vertically 


upward is 


39 


hy vy? 100) 
ot. Mia _ += 100 => h, = 100h; 


136. (C) 
Due to force of gravity the vertical component of 
velocity varies point to point. 

137. (A) 
The relation between height and range of a projectile 
projected at any angle “0” is 

4H = R tanO 
For 45° 
4H = R tan45° > R= 41 

138. (C) 
When a stone released from the window of a moving 
train, then its motion!will be a projectile motion. 
So its path will be curved. 

139. (D) 
Projectile motion is the 2-dimensional motion under 
the action of gravity. So, acceleration during 
projectile motion will be gravitational acceleration 
(g). 

140. (D) 
The relation between ea - range of a projectile 
projected at any angle “6” is 


4H = R tanO 
If R=H 
4H = H tanO => tanO = 4 => 0 = tan”'(4) = 76° 


141. (C) 
For short ranges and flat Earth approximation, the 
trajectory is parabolic. But the drag less ballistic 
trajectory for spherical Earth should actually be 
elliptical. 

142. (B) 

Time of flight = 2 (Time to reach the maximum height) 

Maximum height 


143. (C) 
sepa cc acaneit PEE 210) _ 
y=58r > t= g 19. I-4s 
x 
Xx=Vyxt >We = 74> 71 ms 
144. (C) 
&moon = 


y=Se° ead 


thtoon > leanh 

X=V\Xt => X Ct => Xajoon > Xtanh 
145. (C) : 
When student drops a table tennis ball in air, then its 
speed increases due to force of gravity but 
acceleration due to gravity remains same 
(g = 9.8 ms™). 
146. (C). 
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. Vp-V 
Acceleration, a= Th 


deceleration = 2 ms~ 
147. (D) 
* V = constant => Av=0>a=0 
F = ma=m(0)=0 
148. (C) 


Vv 


v 


0 


Fig.(a) ; 
In fig(a) when the body moves with constant velocity 
“v" for atime “t”, then 
Area under the velogity time graph = (v)(t) 
Area under the velocity time graph =S 
149. (D) 


= 7 (Av) = (3)(5)=15N 


150. (D) 
According to Newton's first law of motion, there will 
be no acceleration in the horizontal direction 
(a, = 0), unless a horizontal directed force acts on the 
body. In the absences of air friction only force 
acting on the body during flight is the force of 
gravity. As there is no horizontal force acting on the 
body so its horizontal velocity remains unchanged. 

151. (A) 

As 


or eres |i 
=jef >t=\JE . 


As “Y” and “g” are constant in both cases. So, both 
are strike the plan with same time. 


1 3 fv 2(500 
=z gt >t= 2. 2000) = s/100 = 10 s 


x = vgx t = (40)(10) = 400 m 

153. (B) 
For a body to be in complete equilibrium both 
2™ conditions of equilibrium must be satisfied. 


152. (B) 


1* and 


. —> +> 
i. xF=0 
: -_>> - —> = 
i.e xF, = 0, LF, = 0 
> - 
il r1=0 
<1r=0 ’ 
Dan: ae 
torque force forque 
=IF=0 
154. (C) 


When an object is thrown vertically upward its 
velocity decreases to zero and then it moves 


155, (B) downward its velocity increases in reverse direction. 


156. (C) , 
If “m” is the mass of the gases ejected per second 


2 . 
with velocity v relative to the rocket, the change in 


4 
momentum per second of the ejecting gases Is mv, 
This equals the thrust produced by the engine on the 


~ 
body of rocket. So, the acceleration a of the rocket 


With the passage of time, mass of the rocket “M” 


> 
“oe ” 


so acceleration “v” of the rocket 


decreases,, 

increases. 
157. (B) 

When a shell explodes in mid air. Its parts fly off in 

different directions. The total momentum of all of its 

parts is equal to the initial momentum of the shell. 


158. (A) 


The weight of beam lies at center of gravity which is 
at the middle of beam 1.5 m from each side. 
By principle of moments 
Clockwise torque = Anticlockwise torque 
(0.5)(50) = (W)(1) 


W=25N 
159. (B) 
Time to reach the highest point of its path = 2 =55 
vr= Vv +at => 0=v,-gt 
Vv, = gt = (9.8)(5) = 49 ms 
160. (A) 
AP _ 2 
At =F= 10 kgms~ 
161. (C) 


Rocket moves upward by ejecting hot gases at the 

tail of the rocket with very high velocity " a 
downward direction. The rocket gain momentum 
equal to the momentum of gas ejected from the tail 
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of the rocket, but in opposite direction, 
Momentum of expelled gases = Momentum of Rocket 
(5000)m = (1000)(20) 
m=4kg 
162. (D) 
Distance covered by body = 
with time axis 
Distance covered by body from time 2s to 5 s = (12)(3) 
= 36m 


area under v-t graph 


163. (C) 
Acceleration = slope velocity-time graph 


‘ 


ar 12-0 . 
Acceleration in first 2s = —>— = 6 m/s" 
164. (D) 

Speed = slope of distance-time graph 


The slope of graph (1) is constant. So, speed is 


constant. 
Also in graph (IV) speed is constant. 
165. (A) 
m, =m=m and v,=0 
{ se (Gas) ; Gens 
~ m, +m, m, +m / - 
2) 
vets) + Gen )0- Ga) tem 
v's = 15 ms" 
166. (C) 


The collision in which both linear momentum and 


kinetic energy of the system remains constant is _ 


called elastic collision. 


_167. (B) 
m, >> mz so m=0 and v3 = 
*) , _ 2m Vv 
6 any (=) - (22) “9 
vie(S4 + m, +0 (0) m, +0 v\ 
168. (C) 


» -(u—m), +( ames 
vim, tim /°! (my +m 


2mv m-m -( 2mv acy 
vi=(54)+ m+m (0) m+2m/ 3 
169. (B) 
. Vy = 0 
Vin= 
2mVip M- 
v= (2s) «(Barn 
If m=M 
2 - 2m 
2mv m m) - (7s) + ss 
v= (2) (2 (0) =(4"7) +0= vn 
170. (B) 


ly 
=5mv" 


—vyv\" ; | 2 
(K.E);= 4m(") = mv’) = (KE), 
l 
AK.E = (K.E)r— (K.E), = o(K-E), ~ (K-E), = (5 om 
8 
(K.E), =-5 (KB), 


Loss of K.E 


171. (B) 
By law of conservation of linear momentum 
oe +0 =(20+5)v 


Vi= 


25 ~ 
>= 1029 +587 = 4(25)(64)= 800 J 


172. (A) 
When masses of the two balls are equal. 
my =Mg=mM 


Vv’ A> VB 
V'a =Va 
The velocities of the balls are interchanged after 


collision. 
Va=Va=— 14 m/s 
v's =Va= 13 nvs 
173. (C) 
By law of conservation of linear momentum 
(m,)(40) + 0 = (m, + m2)(30) 


40 m, +m m> 
— = = 1 + 
30 m, m 
m4 |) 

m 3. ~3 

M 3 

m 


174. (A) 


If line of action of force passes through pivot then 
moment arm will be zero (L = 0). 


t= LFsin6 = (0)Fsin6 = 0 


Force in terms of base units is expressed as: 
(UES 2008) — 


(A) kg ms~ 
(B) kg m’s™* 


(C) kg m’*s™. 
(D) kg ms 


F=ma 

Units of “F” = kg ms 

Ze An 
(UHS 2008) 
(A) un-powered and guided 
(B) un-guided and powered 
(C) Powered and guided 


(D) a and — 


missile is called a ballistic missile. 


Ee 


Scanned with CamScanner 


An un-powered and un- -guided missile is called a 


ballistic missile. 


If the force of. magnitude 8 N acts on a body in 
direction making an angle 30°, its “x” and “y” 
components will be: (UIIS 2009) 


(A) F. = 33. N,FL=4N 
(B) F, = 43 N.F, =4N 
(C) F, = 43 N, F, =8N 
(D) F,= 8N,F, = 43 N 


(B) 
F. = Feos® = (8)cos30° = a2) = 43 N 


F, = FsinO = (8)sin30° = (423) =4N 


4. If the body is rotating with uniform angular 
Velocity, then its torque is: (UIS 2009) 
(A) zero 
(B) Clockwise 


(C) Maximum 
(D) Remains the same 


t=la 


® = constant > Aw =0>a=0 
t=1(0)=0 


v4) 


A body is moving with an initial velocity of 
2 kms"'. After a time of 50 5 its velocity becomes 
1.5 kms". Its acceleration will be: (UHS 2009) 

(A) 30 ms™ (C) - 20 ms* 

10 ms~ 


(B) 40 ms~ (D)- 


6. When a car moves with constant acceleration, the 
velocity- time graph is: a 11S 2009) 


A 
- Slope of v-t graph = Acceleration 

As body moves with constant acceleration, so v-t 
_graph will be a straight line (slope = constant) 
7. ‘In elastic collision, when a massive body collides 
with light body at conditions m;>>m; and v2 = 0 
ms-', then the change in velocity will be written 
as: (UHS 2009) 
(A) vi =—Vi5 V2 = V1 
(B) Vv," =v): v2 = 0 


(C) vy = vis V2 = 2vy 
(D) vi ==Vis v2 = 0 


° used is: (UHS 2010) | 


: =( m =) Pt ( amt) 
vy 


m, + 0 0 +m 


. 2myv nam.) 

vie(S un) «(2 +0 (0) 
2) ul 

, (aut) 4 
m, 


8. The horizontal range of a projectile, at a certain 
place, is completely determined by: (UIIS 2010) 
(A) The angle of projection 
(B) The initial velocity of projection 
(C) The mass of the projectile 


(D) Speed and mass of the projectile 


R= 4 in20 
g 


The most important parameter in the range of 

projectile is angle of projection as compared to 

initial velocity of projectile. 

9. For a body to be in complete equilibrium: 

(UHS 2010) 

(A) Linear acceleration is zero 

(B) Angular acceleration is zero 

(C) Linear acceleration is zero but angular 

' acceleration is not zero 

(D) Linear acceleration and angular acceleration both 
should be zero 


For a body to be in complete equilibrium both 1° 
and 2™ conditions of equilibrium must be 
satisfied. 


(Linear acceleration = 0) 


(Angular acceleration = 0) 


10. a of projectile’ S flight is: (UIIS 2010) 
(A) ve sin"O (C) vy *sin8 
g g 
2v,sin8 : 
(a) (D) “sin20 


2v,sin® 


Time of flight = 


Il. If the velocity of the body changes by equil 
amount in equal intervals of time, the body is said 
to have: (UIS 2010) 
(A) variable velocity 

(B) wis acceleration 


(C) uniform velocity 
(D) Neg ative acceleration 


___ Definition of uniform velocity. 
12. aaa the height of projectile, 


the equation 


(A) 2S =a(vp—) (C) S=2a (ve-W) 
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UTIL Us (ataueives + 


_(B) 2aS = vi = ___(D) a= 28 (vi -v,) 


(B) a 
2aS =vFr - Vv 
2ay = Vy — Vy 


2(-p)h =(0y = (v,sino)” 


-2gh =-v, sin 
2gh = v, sin’@ 
aa 
_ vy, sin 
a ag 


13. If a force of 12N is applied on a body and its 
momentum is changed form 60 kgms”' to 36 kg 
ms”, then find the time during, which this force 
acts: (UHIS 2010) 

(A) | second 

(B)2 seconds 


(C) 12 seconds 
(D) 24 seconds _ 


Time can never be negative. 
A simple pendulum length “L” with bob of mass 
“m” is slightly displaced from its mean position so 
that its string makes an angle “9” with vertical 
line as shown in figure. Then bob of pendulum 
released. What will be the expression of torque 
with which the bob starts to move towards the 


mean position: (UHS 2011) 


= 


g 
m 
(A) mgL (C) 0 
(B) mgLsin8 (D) mgLcos8 


T=1F 
In simple pendulum the fo 
oscillatory motion of pendu 


t= LmgsinO 


Is. A force “F” is acting 
rod capable to rotate abou 


torque about: (US 2012) 


rce responsible for the 
lum is mgsin9. 


at point “P” of a uniform 
t “O”, What is the 


O P 
(A) (OP)(Ftan@) (C) (OP)(Fsin®) 
(B) (OP)(F) (D) (OP)(Fcos®) 


O P 
t= (OP)F sin(90° - 8) = (OP)(Feos®) 
Ratio of moment of inertia of two objects “A” and 
*B” js 2:3. Which of one of the following is the 


“47 and “B™ respectively, if 


ratio of torques of 
d with constant angular 


both are being rotate 
acceleration? (UIIS 2013) 
(A) 3:4 

(B) 2:3 


(C) 3:2 
(D) 4:3 


Tp “In 3 
17. Two forces 5N and 10 N are acting at “O” and 
“p” respectively on 4 uniform mete rod 


suspended at the position of centre of gravity 50 


cm mark as shown in the figure. 
nd 


0 40 iu 1odem 


SN ON 
Then find the position of point “Pp” on meter rod. 
(UHS 2014) 
(A) 80 cm (C) 70 cm 
(D) 65 cm 


(B) 75 cm 


(B) 


Clockwise torque = Anticlockwise torque 
(10cm)(x) = (5)(S50em) 
x=25cm 

So, the position of point “P” on meter rod is 75 


cm. 7 


18. A bar of length “L” pivoted at “QO” is acted by a 


force “F” at an angle “8” with vertical line as 


shown in figure; 


What is the moment of force? (US 2015) 
(A) L sin® (C) LF cos@ 
(B) L cosO (D) LF sinO 


O 
t= LF sin(90° — 8) = LFcos0 


19. If we double the moment arm the value of torque 
becomes: (UIIS 2016) 
(A) half (C) two times 
(B) three times (D) four times 
(C) 
t=rF sind >toxr 
20. The ratio of displacement along diameter and 
total distance along circle: (UIIS 2017) 
(A) liz (C)2:n 
(B) 7m: 1 (D) 2:2 


(A) 
——Displacement_ 


Total distance of circle 2 
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Unit 02 (Motion And Force) 
21, 


Arshad is driving down 7" street. He drives 150 
meter in 18 seconds. Assume he does not speed up 
or slow down, What is his speed? (UIs 2017) 

(A) 0.38m/s (C) 8.33n/s 
(B) 126m/s (D) 58.33m/s 


22. The distance travelled by a moving car with 
velocity 15 m/s in 2 seconds, decelerates at 2m/s* 
is equal to: (UTS 2017) 
(A) 30m 
(B) 34m 


(C) 16m 
(D) 26m 


- l 7 l 2 
S = vit + Sat” = (15)(2) + 5(-2)(2)° 
S=30-4=26m 


23. If slope of velocity time graph is not constant at 


different points then body is moving with: 
(ULIS 2018) 


(A) constant acceleration 
(B) Average acceleration 
(C) Increasing acceleration 
(D) uniform velocit 


Slope of v-t graph = Acceleration 
In case of increasing acceleration, slope will be 
different at different points of graph. ; 
24. Newton first law of motion is also known as: 

(UES 2018) 

(A) Law of conservation of momentum 

(B) Law of inertia 

(C) Law of electromagnetism 
(D) Law of universal gravit 


Newton first law of motion is also known as Law 


of inertia. 


25. , A cyclist is travelling at 15 ms’. She applies 
brakes so that she doesn't collide with the wall in 
front of her at a-distance of 18 m. Calculate the 
magnitude of deceleration: (UIIS 2018) 
(A) 6.3 ms~ (C) 5.3 ms~ 
(B) 12.5 ms™ (D) 13 ms™ 


(A) a f 
2aS = ve — v, => 2(a)(18) = 0 - 15° 
=225 


a=36— =— 6.3 m/s” 


26. For projectile motion in the absence of air 
resistance: (UIS 2019) 

(A) vertical speed is constant 

(B) horizontal force is constant 

(C) horizontal acceleration is zero 

(D) vertical acccleration is zero 


F, = ma, 
As there is no net force along the horizontal, 
direction. So, horizontal acceleration (a,) is zero. 


27. 


28. 


44 


The range of the projectile depends upon the 

velocity of the projection and angle of the 

projection ic 45". For a fixed velocity, when the 

angle of projection is larger than 45°, which Of the 

following is correct? (UIIS 2019) 

(A) Both the height and the range attained by the 
projectile will be less 

(B) Both the height and the range, attained by the 
projectile will be more 

(C) The height attained by the projectile will be less 
but the range is more 

(D) The height attained by the projectile will be more 

but the range is less 


5 


R= “*sin20 = R « sin20 


H= sin" = H «x sin 
If angle of projection is larger than 45°, then value 
sin?0 is more than sin20. 
If two objects of equal masses “m” are moving 
towards each other with the same speeds “y” then 
what will be the total final momentum after 
elastic head-on collision: (UIIS 2019) 
(A) -mv kg/s (C) 2mv kg/s 
(B) mv kg m/s (D) 0 kg m/s 


Initial momentum = mv + (—mv) = 0 
In elastic collision momentum remains constant. 


So, 
Final momentum = 0 
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03. 


04. 


06. 


07. 


08. 


09. 


10. 


mee OU 


Unit 03 (Work, Ene 


"gy And Power) 


AND POWER 


Braph is equal to: 


Slope of work time 
(A) displacement 
(B) power 

Work done on the body ¢ 
(A) change in its K.E always 

(B) change in it KE and change in its PE 
(C) change in its PLE always 

(D) neither change in K.E nor ch 
The escape velocity of 
of Earth is independe 
(A) its mass 

(B) the angle at which it is thrown 
(C) both its Mass and the angle 
(D) gravitational field of Earth 
A stone of Weight 4.N in the E 
field is moved from “Pp” 
along the path shown, 

Q 40m 


(C) acceleration 
(D) energy 
uals to the: 


Ange in its PLE 
a body in fravitational field 


nt of: 
at which it is thrown 


arth's gravitational 
to “Q™ and then to “R" 


R 


30m 30m 


banh surface 


Pp 
How much potential ener 
(A) 120 J (C) 200 J 
(B) 280 J (D) 1200 J 
If velocity is double, then. 

(A) momentum increase 4 times and K.E incre 
times 
(B) momentum and K.E remain same . 

(C) momentum increases 2 times and K.E increase 

constant — 

(D) momentum increases 2 times and K.E increases 

4 times 

One mega watt hour is equal to. 4 

(A) 36 x 10°J (C) 36 x 104 

(B) 36 x 10°J (D) 36 « 10° . 

Which of the following is not conservative force: 

(A) Friction (C) electric scares 

(B) gravitational (D) elastic spring wore 

The relation between the escape velocity “v¢ 

and orbital speed “vy,” is given by: 


OT 
(A) Vere= 3 Vo (C) Vee = N2¥ 


u = ”’ , 

(B) Vesc = Vo (D) Vere 2Vo —— 
When arrow is released from its bow, its energy 
transformed from: 
(A) heat energy to K.E _— 
(B) chemical energy to elastic P. 
(C) elastic P.E to an 

..E to elastic P. ; 
SC oadine vertically, a weight ote ied 
Im in 10s: while a child lifts, Menge fit ae 
of 10 kg through a distance of og S. 
be correct inference? (g = 10 m/s 


BY does the stone gain? 


ases 2 


14, 


_ 
mn 


16, 


17. 


18. 


19, 


20. 


45 
-WORK, ENERGY eh 


an has more power than child 
(B) both have same power 
(C) child has more power than man 
(D) itis a foolish question. 
A man carries a | he suite 
across the corridor and the 
total height 10 m. The 
to force of gray ity is: 
(A)0J 
(B) 196) 
A 100 kg ear Starting 
slope. If the total le 
speed of the 
is: 


(A) 14000\/3 Mm sec 
(B) 20 sin 30° m sec 
A body is falling 


ase 10 m horizontally 
n goes up the stairs of 
work done by the man due 


(C) 4.9) 

(D) 98 J 
from rest runs down a 30° 
neth of the slope is 20 m, the 
car at the bottom, ignoring friction, 
(C) 1.4 msec 
(D) 14 msec 
freely under gravity from point 
“A™ to point “B". The energy of the body at the 
point “C™ (ground level) is: 
(A) is less than its energy at A 
(B) is greater than its energy at A 
(C) is equal to its eneres at A 
(D) Zero 
If you weigh 500 N and in 5 seconds you can run 
up a flight of stairs consisting of 40 Steps, each 15 
em high, what is your power? 
(A) 3000 J (C) 3000 J sec”! 
(B) 600 wat (D) 60 kilowatt 
To pump up 2400 kg of water up 74.6 m in § 
minutes, the required in horse power is: 
(A) 8 hp (B) 25 hp 
(B) 15 hp (D) 16 hp 
An object of mass 1 g is whirled in a horizontal 
circle of radius 0.5m at a constant speed of 2m/s. 


The work done on the object during one 
revolution is: 


(A) 05 (C)1J 
(B)2J (D) 4) 
The F-d graph for an object is a straight line with 
positive slope. If the height and width of the 


graph are 4 units and 2 units respectively, the 
work done on the object is: 


(A) zero (C)8$ units 

(B) 4 units (D) 2 units 

A 2 kg object is moving at 3 m/s. A 4.N force is 
applied in the direction of motion and then 
removed after the object has traveled an 
additional 5 m. The work done by this force is: 

(A) 125 (C) 153 

(B) 18 J (D) 20) 

In order to calculate the exact value of work done 
by a variable force: 

(A) Ad is made such small to approach zero 

(B) calculate average work 

(C) At is made such small to approach zero 

(D) both (A) and (B) 

A field is said to be conservative ifs f 
(A) work done inside that field is independent of the 

path followed: 
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Unit 03 (Work, Energy And Power) 


21. 


22. 


23. 


24. 


26. 


27. 


28. 
29. 


30. 


RR Re a 


(B) work done in closed path inside that field is zero 
(C) both (A) and (B) 

(D) work done is always negative 

Object “A” has half the mass of object “B”. If the 
two objects have equal momentum, then K.E. of 
object “A” in terms of K.E. of object “B” will be: 
(A) K.E, = K.E, (C) K.E, = 2K.E, 

(B) K.E, = %K.E, (D) K.Ey = 4K.E, 

A child is revolving a tiny 10g stone, tied at one 
end of a string, in a vertical loop of 2m diameter. 
If the stone completes 100 revolutions in 1 second, 
the work done on it will be: 

(A) zero (C) 4.9 J 

(B) 19.8 J (D) 9.8 J 

Which of the following statement is not true? 

(A) work is a scalar quantity 

(B) if 8 is 0° work done will be maximum 

(C) if 6 is 90° then work done will be zero 

(D) if 0 < 90" then work done will be negative 

A body of mass 1.0 kg drops from the top of a 
tower of height 50 m. What will be its K.E. 10 m 
below the top? 

(A) 490 J (C) 49 J 

(B) 98 J (D) 980 J 

Which of the following bodies has the largest 
kinetic energy? 


. (A) Mass 3M and speed v 


(B) Mass 2M and speed 3v 

(C) Mass 3M and speed 2v 

(D) Mass M and speed 4V 

Work is defined as: 

(A) dot product of force & displacement 

(B) product of magnitude of displacement and 
component of force in the direction of 
displacement 

(C) product of displacement and force 

(D) both (A) and (B) 

1 horse power = 

(A) 746 J (C)3 x 10°W 

(B) 746000mW (D) 10° Ww 

The velocity of a particle moving along the x axis 

changes from “y;” to “v?’. For which values of 

“yi” and “vy,” is the total work done on the particle 

positive? 

(A) v, = 5m/s, v>=2m/s_ (C) v, = Sins, vp = —2m/s 

(B) v, = —5nVs, vs = —2nvs (D) v, = 2im/s, Vr = —S5m/s 

The amount of work required to stop a moving 

object is equal to: 

(A) the velocity of the object 

(B) the kinetic energy of the object 

(C) the mass of the object times its acceleration 

(D) the mass of the object times its velocity . 

Two objects with masses of m, and m, have the 

same kinetic energy and are both moving to the 

right. The same constant force “F” js applied to 

the left to both masses. If m, = 4m), the ratio of 

the stopping distance of m, to that of m, is: 

(A) 1:4 (C) 4:1 

(B) 1:2 (D) 1:1 


31. 


32. 


33. 


34. 


35 


36. 


37. 


38. 


39. 


40. 


41, 


46 


A 2 kg block is thrown upward from a point 20m_ 
above Earth's surface. At what height above 
Earth's surface will the gravitational potentia} 
energy of the Earth-block system have increaseg 
by 500 J? (g = 10 m/s’) 

(A) Sm (C) 25m 

(B) 45m (D) 70m 

A person carries a load of 15 kg of bricks to the 
top of building 10 m high. The work done is; 


(g = 10 m/s’) 

(A) 150 J (C) 1500 J 
(B) 100 J (D) 750 J 

A body at rest may have: 

(A) Momentum (C) speed 


(B) velocity (D) energy 

The amount of work done is pumping out water 
ofa cubicle vessel of height 1 m is: (g = 10 m/s’) 
(A) 1000 J (C) 10,000 J 

(B) 5000 J (D) 100 J 


A force F = 6i + 2j — 3k acts on a particle and 
=> A a a 


produces a displacement S= 2i — 3j + xk, what is 
the value of “x”. If work done is zero? 


I 
(A) 2 (C)5 


(B) -2 (D)d 

The kinetic energy of a body of mass 2 kg and 
momentum equal to 2 N s is: 

(A) 1J (C)3 J 

(B)2J (D)4J 

A 4 kg mass and I kg mass are moving with equal 
kinetic energies. What is the ratio of their 
momenta? 

(A) 1:2 (C) 4:1 

(B) 2:1 (D) 1:1 

A car moving with speed of 40 km/h can be 
stopped by applying brakes after at least 2 m. If 
the same car is moving at a speed equal to 80 
km/h, the minimum Stopped displace will be: 

(A) 4m (C)8m 

(B)6m (D)2m 


A body constrained to move along (-2i+ 15j + 6k) 
N. The work done by this force in moving this 
body through a distance equal to 10 m along the ~ 
y-axis will be: 

(A) 50 J (C) 150 J 
(B) 100 J (D) 160 J 
A toy box is pushed along a horizontal floor — 
through 2 m by means of a force equal to 10 N — 


directed at an angle of 30° to the vertical. Total 
work done is: ae 


(103 (125 4 


(D) 8J “f 
crane can raise a body of mass 100 kg vertically 
upward with a Speed of | 


5 . r of its 
engine is (g= 10 m/s?): m/s. The power “4 
(A)2kW 
(B) 10kw 


. 
a4 


(C)SkW. 
(D)4kwW 
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Unit 03 (Work, Energy And Power) 
42. 


A person with mass 60 ke climbs qf 
first Noor 10 m above the grouny 
power developed by him is; (y = 
(A) 120 W (C) 300 W 
(13) 60 W (1) 294 w 
Work done against gravity in tifti 
through a distance of 1.5 mis (ge 1 
(A)~ 75 J (C)7345) 
(18) -73,5 J (10) 754 
A 50 ky body is accelerated from rest to 20 m/s in 
10s, What is the amount of work done? 

(A) 1000 J (C) 10,000 J 

(13) 2000 J (D) 20,0004 

A force F aets on a body as 4 function af y™ 


shown in the Fig. Work done 
from d@0 to d= 1 mis: 


1 Stairs to the 
1 in 20 5. the 
10 m/s’) 


Mh aS ke box 
dns’) 


as 
in moving the body 


d(m)— 
(A) 4J (C)2J 
(B)3J (D)1J 
During rainfall, a certain Jrop of radius “r" falls 
through » height “h” above the ground, The work 


done by the gravitational force is proportional to 
the: 


(A) (C)r 

(B) rr (D)r'! 

A body is allowed to fall freely under gravily from 
N height of 12 m. It loses of 25% of its energy 
when it first hits the ground. To what height will 
it rise after the first impact with the ground? 
(A)3m (C)9m 

(B)6m (D) 10m 

A rubber ball is dropped from a height of 5 mon 
a planet where the acceleration due to the pravily 
is not known. On bouncing it rises to 1.8 m. The 
ball loses its velocity on bouncing by # factor of: 


3 

(A) 3 (C)§ 
2 9 
(B)E (D)5 


A'S kg block is moved from the rest through a 
distance of 4 m along the x-direction. A force 
equal to 20 N acts on it. If the block acquires a 
K.E. equal to 40 J, what is the angle the force 
makes with x-axis? 

(A) 0° (C) 45° 

(B) 30° (D) 60° 

An electric motor car has a rating of 500 watt. 
How much energy per minute is delivered by it? 
(A) 500 J (C) 5 kJ. 

(B) 3 kJ (D) 30 kJ 


5}, 


42, 


53, 


54. 


55, 


S6. 


57. 


58. 


60, 


61. 


62. 


If the linear momen 
kinetic energ 
(A) 10% 

(13) 50%, (T)) 20% 
A particle of masa em” 
from rest to a speed “y" 


turn changes hy {%, the 


y will change by 
(¢ } HO, 


accelerates uniforenty 


in “I” seconds, What is 
the average power delivered? 


my pan 
(A) 7 my, 
os aoe 
anny { 
a (Dy 
Triv 


A body of mass 40 kg. is acted upon by a constant 
force equal to 4.N over a distance of 2 m. What is 
the kinetic energy of acquired by the body? 

(A) #4 (C)YIG05 

(14) 80 J (1) 4J 

A 10 kg bomb explodes into two pieces of masses 
6 kg and 4 kg, The velocity of 4 kg mass is 12 mis. 
What is the kinetic energy of the other riass? 
(A) 72) (Cy) 1205 

(13) 48 J (D) 192) 

Two bodies of masses Ikg and 2ke have 
momenta, The ratio of their K.E is: 

(A) Is] (C) 2:4 

(13) 1:2 « (D) 4) 

A body builder lifts a 250 hg weight from the 
ground to a height of 2 m in 2.5 5. The average 
power generated is ( Take g=10 m/s): 
(A) 500 watt 
(1B) 1000 watt 
Two spherical 


Same 


(C) 1250 wate 

(1) 2009 watt 
bodies of identical diameter 
weighing 2 kg and 5 kg respectively are allowed to 
fall freely from the top of a tower at the same 


lime. When they are 1.5 m above the ground, they 
will have the same value of: 


(A) Kinetic energy 


(C) acceleration 
(B) Momentum 


(D) potential energy 
A 1 kg ball changes its velocity from 6 m/s to 2 


m/s, What are the changes in kinetic energy of the 
ball? 


(A)2J (C)8J 

(B) 4) (D) 165 

A ball of mass m is dropped from a height “h” 
above the ground. What is the velocity of the ball 
when it loses half of its initial potential energy? 


(A) V2gh (C) Vgh 

(B) Vgh/2 (D) 2h 

If a power of IkW is maintained for 1 sec then 
work done is equal to: 

(A) 10°) (C) 3.6 » 10) 

(B) 10°) (D) 3.5 7 10°) 
Momentum and K.E. of a body are numerically 
equal to each other, Velocity of body is: 

(A) | m/s (C) 3 m/s 

(B) 2 m/s (D) 4 m/s 


The height of the dam is 20 m at a hydroelectric 
power plant. How many of kg of water must fall 
per second on the blades of a turbine to generate 
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one mega watt of electrical power? (g=10 mist (A) 0.5 F (C) Feos30° sy 
(A) 1000 ke/s .  (C) 4000 ke/s (D) 0.707 F 


63. 


64, 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


(B) 2000 kg/s (D) 5000 kg/s 

A bullet of mass “m" is fired from horizontally 
with a velocity “y" on to a wooden block of mass 
“m” and gets embedded in it. The kinetic energy 
of the bullet + block system is: , 


u 2 = 
a a he Ohm) 

] 4 1 5 
el ts) 


The work done by a force on a body depends 

upon: 

(A) The initial velocity of body 

(B) The distance covered by the body 

(C) The mass of body 

(D) The angle between the displacement vector and 
force vector 

A person “X” of 75 kg walks up a staircase in 15 

s. Another person “Y” of mass 60 kg walks up the 

same staircase in 12s. The ratio of the power 

generated by “X” to that by “Y” is: 

(A) 4/5 (C) 5/6 

(B) 5/4 »(D)1 

Neglecting air resistance, a 1.0 kg projectile has 

an escape velocity of about 11 km/s at the surface 

of Earth. The corresponding escape velocity for a 

2.0 kg projectile is: 

(A) 3.5 km/s (C) 5.5 km/s 

(B) 11 km/s (D) 10 km/s 


2s m 
A body with a mass 100 g has a velocity v = (2i + 


4j) m/s at a certain instant of time. Its kinetic 


energy is: 

(A) 0.5 J (C) 2.0 J 

(B) 1.0 J (D)3J 

Which of the following energy can never be 
negative? 

(A) P.E (C) Nuclear energy 

(B) K.E (D) All of these 

The consumption of energy by 60 watt bulb in 2 s 
is: 

(A) 10 J (C) 60 J 

(B) 30 J (D) 120 J 


A body of mass 5 kg is in motion and has a 
momentum 10 kgm/s. A force of 0.5 N acts on it 
along the direction of motion for 10 s. The 
increase in the kinetic energy is: 

(A) 2.5 J (C) 10J 

(B)5J (D) 12.5 J 

A ball whose kinetic energy is “E”, is thrown at 
an angle of 45° with the horizontal, its kinetic 
energy at the highest point of its trajectory will 
be: 
(A)E 
(B) E/2 


(C) EW2 
(D) zero 


A force “F” acts a body at an angle of 60° to the 
horizontal and moves it 10 m. The effective 
component of the force which performs work is: 


73. 


74, 


13, 


76. 


77. 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


(B) 0.866F _ 
The energy used by a car from petrol in its 
lifetime is: . 

(A) 0.1 x 10"? (C) 0.2 x 10 J 

(B) 1x 10'7J (D)2x 10'"J . 
Proton, electron, neutron and a-particle have 
same momentum. Which of them have highest 
K.E? 


(A) Proton (C) Neutron 
(B) Electron (D) a-particle 
Work is independent of: 

(A) Force (C) Time 


(B) Displacement (D) All of these 

A 40 newton object is released from a height of 10 
m. Just before it hits the ground, its kinetic 
energy, in joules is (ignoring air friction): 

(A) 400 J (C) 2800 J 

(B) 3920 J (D) 4000 J 

A man of mass 50 kg jumps to a height of I m. His 
potential energy at the highest point is (g = 10 
m/s’): 

(A) 50 J (C) 500J 

(B) 60 J (D)600J  - 

An object of mass m was at height “h” falls 
through a vertical distance “x”, the its K.E is: 

(A) mgx (C) mg(h - x) 

(B) mgh (D) mg(x — h) 

The work energy expression is written as (in 
horizontal motion): 

(A) W = AK.E (C) both (A) and (B) 

(B) W = AP.E . (D) All of these 

In 10 second, elevator picks a weight of 1000 .N 
over a distance of 10 m at constant velocity, its 
power is: 
(A) 10 Watt 
(B) 100 Watt 


(C) 1000 Watt 
(D) 10,000 Watt 


. Ifthe momentum of a body is doubled , it kinetic 


energy becomes: 

(A) double (C) 8 times 

(B) 4 times (D) % times 

An object of 5 kg is pulled horizontally by a force 
of 50 N through a displacement of 10m, the work 


done by gravity is: 
(A) 250 J (C) Zero 
(B) 500 J (D) 5 kJ 


The work done will be zero when the angle 
=s 
between force F and displacement d is: 


’ (A) 45° (C) 60° 
(B) 90° ~ (D) 150° 
The dimensions of the work is: 
(A) [MLT ~!] (C) [MLT ~] 
(B) [ML°T ~*} (D) [MLT] 


When the force is parallel to the direction of 
motion of the body, then work done on the body 
is: 

(A) zero . 


Si ye) 
(B) maximum (C) minimum 


(D) infinity 
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87. 


88. 


89. 


90. 


91. 


92. 


93. 


94. 


95. 


96. 


97. 


98. 


99. 


Which of the following type of force cannot do 
work on which it acts? 
(A) frictional force 
(B) centripetal force 
kWm is the unit of: 
= Power (C) intensity 
energy (D) energy per unit 
If a body of mass 2 kg is raised veieaity iveash 
2m, then the work will be: , . 
(A) 38.2 J (C) 392.1 J 
(B) 39.2 J (D) 40 J 
The dimensions of the power are: 
(A) [ML“'T ~} (C) (ML“T >] 
(B) [ML*T >} (D) [(ML“T~] 
The average power and instantaneous power 
become equal if work is done at: 
(A) any rate (C) variable rate 
(B) uniform rate (D) high rate 
The power is one kilo watt if work is done at the 
rate of: 
(A) 1000 Js7' (C) 100 Js“ 
(B) 1000 J min“ (D) 1000 J h7 
Power can be defined as the dot product of: 
(A) Force and displacement 
(B) force and time 
(C) force and velocity 
(D) force and mass 
kilowatt hour is the unit of: 
(A) power (C) momentum 
(B) Force (D) energy 
If the velocity is doubled then K.E will be: 
(A) also doubled (C) remains constant 
(5) four times (D) half 
The gravitational potential energy on the surface 
of the Earth is equal to: 
(A) mgh 


1 
(B) 5 mgh 


At a certain height an object has P.E = mgh. 
What will be its K.E just before hitting the 


{C) gravitational force 
(D) restoring force 


(C) 2mgh 
(D) zero 


ground: 
(A) mgh (C) 2mgh 
(B) 4 mv” (D) zero 


Escape velocity from the surface of the Earth is 
given by: 


(A) VeR (C) V2eR 
(B) 2VgR (D) 2gR 


Which is the biggest unit of energy: 

(A) erg (C) watt hour 

(B) joule (D) kilowatt hour 
Initially, four identical uniform blocks, each of 
mass “m” and thickness “h”, are spread on a 


table. 


101. 


103. 


104. 


105. 


106. 


107. 


108. 


109. 


110. 


How much work is done on 
them on top of one enother® 
{A) 2mgh (0) Ser 
{B} 3mzh ‘ émeh 
When the velocity of the body is doubled ong the 
mass ts halved the K_E wil! be- 

(A) unchanged (C) hgived 

(B) doubled D) four times 

A projectile is fired Straight upward from Eerth*s 
surface with 2 speed thet is half the ESCEDE Speed 
If “R” is the radius of Earth, the highest altitnds 
reached, measured from the surface. is: 


the blocks in Machine 


"f3 


(A) Rs (C)R2 
(B)R2 (D)R 


A mass of 10 ¢ moving with velocity of 100 cm’s 
Strikes 2 pendulum bob of mass 10 g. The two 
masses stick together. The maximum heicht 
reached by the system now is (g = 16 m’s*}: 

(A) zero (C) 5 cm 

(B) 2.5 cm (D) 125 cm 

A car moving with a speed of 50 km’b can he 
stopped by brakes after at least 6 m. If the seme 
car is moving at a2 speed of 100 kmh the 
minimum stopping distance is: 

(A)6m (C)1&m 

(B) 12m (D) 24m 

As we move up 2 body, above the surface of 
Earth, the change in potentia] energy will always 
be: 

(A) negative (C) positive 

({B) zero (D) infiniry 

A body is moved along a straight line by 2 
machine delivering a constant power. The 
distance moved by the body in time ~t™ is 
proportional to: 


(A)t'® (Cyr 

(B)r* (D) 

The ratio of dimensions of K.E. and power is: 
(A) 1:1 (C) T:1 

(B) 1:T (D) M:T 


A ball of mass 2 kg and another of mass 4 kg are 
dropped together from a 60m tall building. After 
a fall of 30 m each towards Earth, their respective 
kinetic energies will be in the ratio of: 

(A) 1:4 (C) 1:2 

(B)1:2 (D) V2: 

K._E is defined as dot product of: 

(A) momentum and force 

(B) average momentum and velocity 

(C) force and velocity 


D) all of these ba 
cas gravitational P.E. of an object at ois 


height w.r.t Earth is taken as: 


(A) negative (C) zero . 

(B) minimum (D) Positive sini 

Work done by the agar : ) 
iti nega’ 

(A) positive ne 28 


(B) zero 
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113. 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


121. 
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A particle of mass “m,” is moving with a velocity 
“v,” and another particle of mass “m,” is moving 
with a velocity “v,”. Both of them have the same 
momentum but their different kinetic energies are 
“E,” and “E,” respectively. If m, > m; then: 


E; m 
(A)E.-m, (C) E, = E2 
(B) E, > E; (D) E, < E; 


A stone is thrown up from the surface of the 
Earth when it reaches at maximum height, its 
K.E. is equal to: 


(A) mgh (©) 5mv? 


(B) zero (D) 2mgh 

Which of the following pairs does not have 
identical dimensions? 

(A) momentum and impulse 

(B) mass and moment of inertia 

(C) energy and work 

(D) torque and energy 

A body of mass 2kg moving having momentum 
and velocity 8 Ns and 4ms” respectively. Its K.E. 


equal to: 
(A) 16J (C)8J 
(B) 32 J (D)2J 


A pump motor is used to deliver water at a 
certain rate from a given pipe. To obtain thrice as 
much as water from the same pipe in the same 
time, power of the motor has been increased: 

(A) 3 times (C) 27 times 

(B) 9 times (D) 81 times 

Work done in moving a body along a closed path 
in a conservative field is: 

(A) Fd (C) -mgh 

(B) zero (D) mgh 

A 2m tall man standing at the top of 30m tall 
tower raises a Ikg mass 0.5 m above his head. The 
P.E. of the raise mass will be (taking head as 
reference point): (g = 10m/s’) 

(A) 5J (C) 25 J 

(B) 320 J (D) All of these 

If by some means, the diameter of Earth increases 


to 4 times. The escape velocity will 
become/remains: 

(A) same (C) double 

(B) half (D) one-fourth 


A bomb of mass 12 kg at rest explodes into two 
pieces of masses 4 kg and 8 kg, the velocity of 
mass 8kg is 5 m/s. the kinetic energy of mass 4 kg 


is: 

(A) 100 J (C) 2003 

(B) 150J (D) ly2s 

If mass of moving body is doubled its K.E. 
becomes: ; : 

(A) 2 times (C) 4 times 

(B) 5 times (D) 16 times 


Escape velocity of @ body of mass 1000 kg is 11 


km s”. If the mass of the body is doubled then its 


122. 


123. 


124. 


125. 


126. 


127. 


128. 


129, 


130. 


131. 


( 


av 


(C) 11 kms” 
(D) 44 kms! 

on the surface of Earth is 11.2 
kms”, the escape velocity on the surface of 
another planet of same mass as that of Earth but 
of % times of the radius of Earth is: 

(A) 5.6 kms” (C) 11.2 kms" 

(B) 22.4 kms" (D) 44.8 kms"! 

If momentum of body decreased by 20%, then the 
percentage decrease in kinetic energy is: 


A) 5.5 kms” 
(B) 22 kms" 
Escape velocity 


(A) 19% (C) 36% 
(B) 21% (D) 42 % 
3 joules of work is done in 3 seconds, then power 
is: 
(A) 6 watt (C) 3 watt 
(B) 18 watt (D) 1 watt 
Potential energy per unit volume is given by: 
(A) mgh (C) gh 
h 
‘B) (D) pgh 


The K.E. of bullet of mass 500g moving at a speed 
of 200 ms is: 

(A) 250 J (C) 125 J 

(B) 2500 J (D) 10000 J 

A crate moves 10m to the right on a horizontal 
surface as a woman pulls on it with a 10 N force. 
Rank the situations shown below according to the 
work done by her force, least to greatest. 


10N 
10N 
10N 
2 


! 3 
(A) 3, 2,1 (C) 2, 1,3 
(B) 2, 3, | (D) 1, 3,2 
The work done by gravity during the descent ofa 
projectile: 
(A) is positive 
(B) is negative 
(C) is zero 
(D) depends for its sign on the direction of the y axis 
kinetic energy of a body on Earth moving with 
speed “vy” to that of the same body moving with 
speed “y” on the moon is: 
(A) 6:1 (C) 36:1 
(B) 1:1 (D) 1:6 
The amount of work required to stop a moving 
object is equal to: 
(A) the velocity of the object 
(B) the kinetic energy of the object 
(C) the mass of the object times its acceleration 
(D) the mass of the object times its velocity 
5.0 kg cart is moving horizontally at 6.0m/s. In 
order to change its speed to 10.0m/s, the net work 
done on the cart must be: 
(A) 40 J 
(B) 160 J 


’ 


(C) 90J 
(D) 400 J 


. escape velocity will be: 
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133. 


134. 


135. 


136. 


137, 


ne with a speed of 3m/s 
and comes to rest 2m up the incline. The total 
work done on the car is: 

(A) 6J (C) 8J 

(B) 12 J (D) 18 J 

A man moves the 10 g object shown in a vertical 
plane from position “X” to position “Y” along a 
circular track of radius 20 m. The process takes 
0.75 min. The work done by the man is about: 


(g = 10m/s’) 


(A) 1J (C)2J 

(B) 4J (D) 6J 

Which one of the following quantities CANNOT 
be used as a unit of potential energy? 

(A) watt second (C) g cm/s* 

(B) kg m?/s” (D) ft Ib 

For a block of mass “m” to slide without friction 
up the rise of height “h” shown, it must have a 
minimum initial kinetic energy of: 


Vv 
(A) mgh (C) zero 
) (D) 2mgh 


A simple pendulum consists of a 2.0 kg mass 
attached to a string. It is released from rest at “X” 
as shown. Its speed at the lowest point “Y” is 


about: 


xX 
1.8m 
Y 7 


(A) 0.90 m/s (C) 36 ms 
(B) 3.6 ms (D) 6.0 m/s 


A block is released from rest at point “P” and 
slides along the frictionless track shown. At point 


“Q”, its speed is: 
P 


Q 
hz 
Ground level 
(A) 2g Yh - h (C) 2g(h; — ho) 


(B) 2gm(h, — hz) (D) ¥2g(h; — hz) 
A car of mass “m” has an engine which can 
deliver power “P”. what is the minimum time in 


: which the car can be accelerated from rest to a 


_ speed “y”: 
7 my P 
(AS (Ow 


mv- 
(B) 2P (D) my~ 
139, An electric motor is required to haul a Cage of 
«J Oo 


mass 400 kg up a mine sh i 
height of 1200 m in 2 mianiee Wien 
electrical power required if the overall efficiencs 
is 80%? (g = 10ms™) ” 
(A) 3.2kW 

(B) 32 kW 


(C)SkW 
(D) 50 kW 
WORK, ENERGY 
AND POWER 
(SOLUTIONS) 


01. (B) 


t 
W 
Slope of W-t graph = +" Power 


02. (B) 
By work energy principle: 
“Work done on a body equals the change in its 


kinetic energy and change in potential energy of 


the body.” 
Work done = AK.E. + AP.E. 


2GM 
Vese =\ [> = V28R 


From these relations the escap> velocity is 
_ independent of mass of object and the angle at which 


it is thrown. 


03. (C) 


04. (A) 
P.E = Weg + Wor 
P.E = mghcos180° + mghcos90° 
= — mgh + 0 = —mgh = -(4)(30) = -120) 
-ve sign indicates that the work is being done against 
the force of gravity. 


05. (D) 
P=mv>Pcv 


K.E= ; mv? => K.E. «v" 


06. (D) 

1MWh = 10° x3600 watt s 

IMWh = 36 x 10°J 

07. (A) 
Frictional force is anon conservative force. 


08. (C) GM 
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09. (C) 


10. (C) 


11. (D) 


12. (D) 


13. (C) 


14. (B) 


15. (A) 


16. (A) 


When an arrow is thrown from its bow, the elastic 
PLE. of the bow is transferred to arrow as its K.E. 


Winan ™ Meh @ (40)(10)(1) 400 J 


400 
™ — soit ia 40 watt 


Wana @ mgh = (10)(10)(1) ® 100 J 


W 100 
pa itane 100 watt 


Woonona = Mghcos90° = 0 
Wyernica = mgh = (1)(9.8)(10) = 98 J 
W oral - Wohonzontat +" Weertical = 0 +98 = 98) 


Pr 


h 


By) 


* ai 

De etn 99° 
20 = sin 30° => h = 20 sin30° = 20(0.5) = 10m 
By law of conservation of energy 
Gain in K.E = loss in Gravitational P.E 

; mv? = mgh 

v= 2gh 
vy =\f2gh = \f2(10(10) = 10/2 = 10 (1.4) = 14 m/s 


P.E = mgh 
K.E =0 A 


h=-x 
Cc 


PE=0 
K.E = mgh 


E, = Ep = Ec= mgh (by conservation of energy) 


h = (15)(40) cm = 600 cm = 6m 
p= meh. am ®) . 600 watt 


(W = mg = 500N) 


(2400)(10)(74.6) |, ..(2400)(1074.6) 
p= ——“399 (Watt (300)746) hp 


=$hp (Ihp = 746 watt) 
aerd 
WF,.d 
W =F,dcos0 = Fd cos90° = Fd (0) = 0 
Due to centripetal force the object will move in a 
circular path, In the circular path, the centripetal 


-~ 
force “F," is perpendicular to velocity “v": 


—> . 
s the displacement “ d” is parallel to the velocity 


17. (B) 


18. (D) 


21.(C) 


22. (A) 


52 


> . >, 
“y", So the angle between the displacement “d 
and the centripetal force “F.” is 90°. 


F 


‘ unit 
d 


O- 2untt 
= area under F-d graph 


= $ (2)(4) = 4 units 


Work done 


Body covers 5 m distance under the influence of 4 N 


force. So, 
W = Fd = (4)(5) = 20J 


O'R adiadz 
Displacement —__ 


To get more accurate result, we divide the total 
displacement into a very large number of intervals 
such that Ad0. 


n 
Wes = limit. & ( F,Ad, cos6, 
oa! Ad 0 Pi ) 


So, the work done by a variable force in moving a 
particle between two points is equal to the area 
under “F cos” and “d” — graph. 


The field in which work done on a body does not 
depend on the path followed by the body is called 
conservative field. 

The field in which work done in a closed path is zero 
is called conservative field. 


ere 
K.E. = 7 mv = 
(For same momentum) 


K.E, _ Mp _ Ma _ Sa a eas 
Ke ma” Meld 2 = K.E, = 2K.Ep 
(ma = Mp/2 ) 


aera 
W=F,.d 
W = F,d.cos® = F.d cos90° = Fd (0) = 0 
Due to centripetal force the stone will move in a 
circular path. In the circular path, the centripetal 


= 
force “E,” is perpendicular to velocity “ v ™ 


—> 
As the displacement “d™ is parallel to the velocity 


 ———————— 


Scanned with CamScanner 


Unit 03 (Work, Energy And Power) 
——————————— NN 


sf > -34.(C) 
“vy. So the angle between the displacement ‘d” 


p= 7 => m= pV =(1000)(1x1x1) = 1000 kg 
and the centripetal force “F." is 90°, W = P.E. = mgh = (1000)(10)(1) = 10000 J 
3. 
mm The work will be positive if 6 < 90° and its value will 35" (A) es 
be maximum if the displacement is in the direction of W=F.S 2 
force. O= (61 + 2} — 3k).(2i — 3) + xk) 
W = Fd cos6 (positive) 0= 12-6-3x 
24. (B) pee des sat 
Gain in K.E = Loss in Gravitational P.E x=2 
K.E = mg(h, — h2) 36. (A) a2 pg 
= (1)(9.8)(50 — 40) = 9.8(10) = 98 J KB == mv = <2 ey 
25. (B) — 2 2m *2m_ 2(2) 
1 : 
K.E=5Mv’ KE nt ye 
The K.E will be maximum when the product of “M" ce 2m 2m 
and “v"" is maximum. In (B) the product have P? = 2mK.E. 
maximum value. P= 2mK.E. 
26. (D) Po fm 
i. The scalar product of force and displacement is P 4 
1 ; 5 a Lara be ae 2:1 
called work”, P; me NE : 
275 : 
W=F.d ee 
ii. Work = (component of force in the direction of Fd= > mv; — 2 my, = 5m (ve - vy) 
displacement)x(magnitude of displacement) — 
W = (F cos®)(d) Fd=—> my, (vp = 0) 
27. (B) qa mvt 
1 hp = 746 watt = 746000 mwatt ~~ 2F 
28.(D) for same car 
By work energy principle day? 
1 1 lo 4 d, vz 80° 
Work = 3 mvp —3 my,’ = 5m (v/ -Vv,) Gen yds agh= 472 = 4d, = 4(2) = 8m 
Work done will be positive when magnitude of vr> v, . 39. (C) 
29. (B) >> 
Work done on a body equals the change in its kinetic W=F., Ss . : 
energy. W= (-2i+ 15j + 6k).( 10j) = (15)(10) = 150 J 
Work = AK.E = change in K.E. 40. (B) 
30. (D) j 3 ore 
By work energy principle i 60° 
W,_ KE, Fd, KE yj 8 
reeks eel ae 
W, KE; > Fd; KE, - 
dy W = Fdcos60°= (10)(2)(0.5) = 10J 
F a (for same force and K.E) 41.(C) 
31.(C) : P = Fv = mgv =(100)(10)(5) = 5000 watt = 5 kW 
P.E=mgh 42. (C) ov10 
_ 500 p = PE. _ mah _ (601010) _ 06 watt 
500 = (2)(10)h => h="59 = 25 m t t 20 
32. 43. (A) 
he P.E=mgh W = F,dcos180° = —mgh = -(5)(10)(1.5) = -75 J 
P.E = (15)(10)(10) = 1500) 44. (C) ds 
33. (D) . Work done = 5 mv; - 27m 
When a body is placed at certain height with respect 1 . J 
to Earth, then its speed, velocity and momentum is = 3(50)(20° — 0°) = 25(400) 10000 
zero but it has gravitational potential energy. 45.(C) 


Work done (from d=0 to d=1) = Area of triangle 


“ial ——— 
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= 
=5(1(4) = 25 


46. (A) 
Work done by gravitational force, W = mgh 
4 
= (pV)gh = (42° )pgn >Wer 
47. (C) 
After the impact the 25% of energy is lost while 75% 
of its initial energy is left behind. 
P.E, = 0.75P.E, 
mgh2 = 0.75mgh, 
hz = 0.75h, = 0.75(12) =9 m 
48. (B) 
By law of conservation of energy 
I 5 
amv = mgh 
v= 2gh 
v 


=V2gh>vaVh 


Moa fui, (-L_. /100_10_5 

a hs Nita” \ 36" 6 73 
3 

Vy ='5 V2 


: . : 3, 2 
loss in velocity on bouncing = | —- 5°53 


49. (D) 
By work energy principle 
Work = K.E 
Fdcos@ = K.E 


oS a. a | 
oe ~ (20)(4) 2 
0 = cos“'(1/2) = 60° 


tp = 2008 _ 200K60" = 30000 J min”! = 30 kd 


500 wa aia 


fe _ ge. 
K.Ey= 5 = (I= 12K.E, 


AK.E. = K.E> - K.E; = 1.2 K.E; - K.E, = 0.2 K.E, 
Yage AK.E= om x 100% = 0.20x 100% = 20% 


52. (A) ; 
mv 


v 
P=Fv=mav=m>v=—,__ 


; t t 
53. (A) 
According to work energy principle 
Acquired K.E = Work done = Fd = (4)(2) =8 J 
54. (D) 
By conservation of linear momentum 
Total initial momentum = Total final momentum 
0 = m,v\+ mv2 
0 = (6)v.+ (4)(12) 


57. (C) 


58. (D) 


59. (C) 


60. (A) 


61. (B) 


63. (D) 


l > m?v" pP* 
KE. mv = Oy ~ 2m 
For same momentum 

1 
K.E. < a 
KE; _m:_2_ 5.1 
K,E, , 1 


p = mah. CoO NE) _ s00(4) = 2000 watt 


In freely falling motion, objects of different mass 
move with same gravitational acceleration (g = 9.8 


m/s). 


1 2 2 
AK.E = am(vr -vi) 


= x )(2? — 6’) = 0.5(-32) = - 16J 


(—ve sign indicates that K.E will reduce) 


By law of conservation of energy 


Gain in K.E = loss in P.E 

1 2) mgh 
ih | 
v =gh 
Vv = Vgh 

aw 

~ t 

W = Pt=(1000 W)(Is) =10°J = (Ws=J) 

K.E=P 

| ze 

gmv = mv 

v=2 m/s 


1 
K.E= 3m(2)° =2m 


P=mv=m(2) =2m 


By law of conservation of linear momentum 
Total initial momentum = Total final momentum 


mv =mv’+ My’ 

mv =(m+ M)v' 
. __ mv 

x M+m 


eee | mv \* 
K.E.=5(M +m(q wn) 
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i (_miv* 74. (B 
Ke.=3 (2%) ”) oc 1, my P? 
64. (D) K.E. = 5 mv" = “On 
Work = (component of force in the direction of For same momentum 
displacement)x(magnitude of displacement) KE« L 
~ W =(F cos6)(d) —"m 
65. (D) m, <m,<m, <M, 
mygh K.E, > K.E, > K.E, > K.Eq 
Py _t omy ty 75 12 , 75. (C) 
Py mygh my “tx 6015 ~ | W = Fdcos@ . 
ty So, Work is independent of time. 
66. (B) 76. (A) . 
7GM By law of conservation of energy 
Vese = \ at. =\2gR Gain in K.E = Loss in P.E 
From these relations the escape velocity is (F=mg) Rel aig S010) = 200) 
independent of mass of object. 77.(C) ; 
67. (B) P.E = mgh = (50)(10)(1) = 500 J 
K.E= amv. v= ; (0. . 2i+ 4j). Qi - 4j) 78. (C) — 
el K.E=0 A 
=5 ( (0.1)(4+16) =  (0.1)(20) =1J 
68. (D) - Mi 
Energy is a scalar quantity. So, its magnitude can { h 
never be negative. B 
69. (D) h=-x 
Consumption of Energy (W) = Pt = (60)(2) = 120 J Y|c 
70.(D) PE=0 
P 10 K.E = mgh 
P=mv>v=D=5 =2m/s Gain in K.E = Loss in P.E 
K.E = mg (h-x 
a= t= 01 ms? 79. (A) : 
1, , . By work energy prinpciple 
S= vt + pat" = (2)(10) + 5(0.1)(10) Work done = AK.E + AP.E 
| In case of horizontal motion AP.E = 0 
=20+ 300. l )(100) =20+5=25m Work done = AK.E 
By work energy principle 80. (C) 
AK.E = work done p = mah _ (1000)010) _ 000 W 
AK.E = FS = (0.5)(25) = 12.5] ” t 10 
71. (B) 1A a” 1 my? P? 
The velocity at highest point is KE.= 5 mv? = eg 
Vv =v, = vcosO 2 
ar ae ae a 02 sae 
K.E = 5mv,’ = 5mv Cos"@ = E (cos45’) 82. (C) 
=E (1/2)=E/2 (E=% mv’) “on 
72. (A) 
{  F Fe 
Fsin60 } ’ W = F,dcos90° = 
rita f)60 d Feos6tt 83. (B) 
The effective component of force is that which is in Se 
the direction of displacement. 
Effective component = Fcos60° = 0.5 F W = Fdcos0 
73. (B) If @ = 90° 
It takes about 9x10°J to make a car and the car then W = Fdcos90°=0J 
uses about 1x10'7J of energy from petrol in its life gq (py 
time. W =Fd 


Wis (MELT ILS IMT 
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85. : aaa: . = 
(B) The value .of V.s- for Earth comes out to be 


F d approximately 11 kms”. 
W = Fdcos@ : eM) D2 
Gen IkWh = 36x 10°) 
W = - ; leg =10J 
86. (B) Fdcos0° = Fd (maximum) IWh =3.6x107J 
en IkWh > IWit> 1J > lerg 
W=F.d 99. (D) : 


W = F.d cos@ = F.d cos90° = Fd (0) =0 W = 0 + mghi mg(2h) + mg(3h) = 6mgh 


Due hi centripetal force the object will move in a 100. (8) | } 
circu ar path. In the circular path, the centripetal K.E= amv" 
force “F.” is perpendicular to di Pr 1 \ , | l 
87. (C) Tp ar to displacement “ d”. (K.E)' = (Bev = (B)av = 2($mv’) =2(K.E) 
Intensity = —“PSt8Y _ _ ae Wm 101. (A) 4 
8 " limexarea sx m* Gain in P.E = Loss in K.E 
sis P.E mgh = Lav? 
= P.E. = mgh = (2)(9.8)(2) = 39.2 J "2 
89. (B) i 
P= * gh = 3y ! 
: sf Yas) 1 (“es) 5 (288) 
py = OMT 2? h=9(‘)=2 4)°2\4 
Cy er im 
(Vese = V2R) 
90. (B) R 
Ifa body do equal work in equal interval of time, “UA: 
then its work done is said to be in uniform rate. So, 102. (B) 
Pavg = Pins Gain in P.E = Loss in K.E 
91. (A) is 
Work done by a body in one second is known as (2m)gh = 5mv (m+ m= 2m) 
power, vi 
P = 1kW= 1000 W = 1000 Js" h= 45 = A) ~ 0.025 m= 2.5 em 
= 1000 J work in one second 103. (D) 
92:(C) al aitlin 2 J 2.2 
53> 35> > Fd=5 mvp —5 mv, = 5m (vp — v,) 
pn tt. EAE Ad te | 
~ At At "At : Fd=—>5 mv, (v= 0) 
93. (D) nit 
One kilowatt hour is the work done (energy) in one = OF 
hour by an agency whose power is one kilowatt. for same car 
1kWh = (1000 watt) x (3600 s) da vi : 
1kWh = 3600000 watt s= 3.6 x 10°J = 3.6 MJ SR Ue ee eer 
94. (B) dow 5 : 
1.2 104. (A) f 
K.E =5mv" _ GMm_ , 
KE«v LR G 
necyv . > 
95. (D) — ve sign indicates that the earth’s gravitational field 
P.E=mgh z for mass “m” is attractive. When the distance 
If reference point on the surface of Earth from the centre of earth increases the gravitational 
h=0 force does —ve work and potential energy increases. 
P.E. mg(0) = 0 (becomes less — v9. ; 
96. (A) 105. (C) : , + gt 
By law of conservation of energy ita age . (°) _mv_ ne _m 
Gain in K.E = Loss in P.E : a may. oe JO tht) 
GaininK.E = =mgh gra tt x 
97. (C) fc 19 '¥ 
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106. ore MULT" 


Mer - =(1)st 


iF 


107. (B) 
By law of conservation of energy 


Gain in K.E = Loss in P.E 


ae mgh 
(K.E)) _ myg(hy = hy) _ ae 
i. m2g(h;-h2) m2, 4 2 2 
108. (B) 


—)> 
+> |0+4 a ad 
K.E=$mv= imy. 2 form) > 9 


109. (C) 


__GMm 
8 R 
At infinite height from center of Earth 
R= 
u,=- OM 9 
eo 
110. (C) 


Friction force always in opposite to the direction of 
motion. So, angle between frictional force and 
displacement is 180°. 
W = fdcos180° = — fd 


111. (D) ; 
1 my Pp 
E=5 my’ = 2m 2m 
For same momentum 
l 
E« + 
As 
m; > m2 
so, E,\<E; 
112. (B) 


At maximum height the velocity is zero. So, its 
kinetic energy will be zero, 

113. (B) 
Dimension of mass = [M] 
Dimension of moment of inertia 


= [I] = » iad J 


= [ML 
114. (A) 
] I 1 I 

K.E = pv" = >(mv)(v) = aPv = 3(8)(4) = 16) 
115. (A) 

Pom (for same height and time) 

pr = SmBh 5p (m'= 3m) 
116. (B) 


“The field in which work done on a body does not 
depend on the path followed by the body is called 
conservative field”. 

OR 
“The field in which work done in a closed path is 


zero is called conservative field”. 


“TIT(A) 


118. (B) 


119. (C) 


PLE = meh 


“(VKIOKO.S) = 54 


When diarneter of Earth increases to 4 titres. ther 
radius also increases ty 4 tirnes (B iy 

P GM _ | GM M __ ik 
B(4RY 16k? 16 


ese = V2W/IG 4B) ~- 


By conservation of linear momentum 
Total initial mornenturn Total final riornerturr: 
0 = mivy+ myy: 
) = (4)v,> (G5) 


seal — lO rvs 
| 
K.E. = “5m)v," = = 4y- 16)? = 200 J 
120. (A) 
I 
K.E=5mv 
K.Exm 
121. (C) 
Vee = V2gR 


122. (B) 


124, (D) 


125. (D) 


It is independent to mass of a body. 


When radius of planet decreases to 4 times the radius 
of Earth. (R' = R/4) 


» GM _16GM_ 
&* (Ray Re 8 


= 2(16g)(R/4) = »2(4g)(R) = 2 -J2—R = 2... 


= 2(11.2) = 22.4 km/s 


] > mv" p? 
KE 3m = on Om 
(p 20P)’ 
~ 100 p? 
K.E,= >, = (0.8)5— = 0.64K.E, 
Decrease in K.E. = K.E, — K.E, 
= K.E, - 0.64K.E, = 0.36 K.E, 
decrease in K.E. 


Yage decrease in K.E= KE, x 100% 


= 0.36x 100% = 36% 


W 3 
sa omg 
P.E mgh 
=e = pgh 
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K.E= tw 
1 
=5(0 .5)(200)° = H0. 5)(40000) 
1 
= 5(20000) - = 10000 J 


127. (A) 
1. Force and displacement are parallel to cach other. 
So, 8 = 0°, cos0° = 1 

W, = Fd 


2. Force and displacement are making some angle “8” 
W, = Fdceos@ 
3. Force and displacement are perpendicular to each 
other. So, 8 = 90°, cos90" = 0 
=0 
W; < W:< W; 


128. (A) 
During descent (downward motion) force of gravity 


and displacement are in the same direction. 
So, 6 = 0°, cos0° = 1 
= F,d (+ve) 
129. (B) 


(K.E)e _ 


(K.E)y = 1:1 (For same mass and speed) 


130. (B) 
By work energy prinpciple 


Work done = AK.E 


131. (B) 
By work oe principle 


1 3 2_.2 
Work = $ mv -—5 mv, = 5m (ve -v,") 


at: tocol 
= $(5)(10° -6°)= 3(5) (64) = 160 J 
132. (D) 
By work energy principle 


] , ° 
Work = zm (ve - Vv) 


= 3(4)(0°- 3°) = (2) (-9)=- 184 
-ve sign indicates that the loss in K.E which is 


converted into P.E. 
133. (B) y 


From “X" to “Y" the displacement = 2(radius) 
= 2(20m) = 40m 


W = mgh = (0.01)(10)(40) = 4 J 
134. (C) 


All are the unit of energy except “gems”. It is the 
unit of force in CGS system. 


135. (A) 


In upward motion 
Loss in K.E = Gain in P.E 
Initial K.E = mgh 
136. (D) 
Gain in K.E = Loss in P.E 
Sv =mgh 


2gh = v = V2gh = V2(10K 1.8) = 4[36 = 6 ms 


137. o ; 
Gain in K.E = Loss in P.E 
Smv? = mg(h,— hz) 
\7 = 2g(h)- hy) 
y= 2g(h\- h-) 
138. (B) 
Gain in K.E = Work done 
tw? =W 
1 3 my" : 
mv =Pt>(=Sp (W = Pt) 
139. (D) _ 
Energy of motor = Gain in gravitational P.E 


80%W =mgh 
0.8(Pt) =mgh 
= (400)(10)(1200) 


0.8P(120) 
_ (400)(10)(1200) 
P ="~(0.8)(120) 
0m 50000 J = 50 KJ 


100 joules work has been done by an agency in 10 
seconds. What is power of agency? (UHS 2088) 

(A) 1000 watts (C) 10 watts 
(B) 100 watts (D) 0.10 watts 


100 
=—=—7~ = 10 watts 


2. Work done on a body equal to change in its 
energy? (UHS 2008) 
(A) Total (C) Kinetic 


(D) All of these 


(B) Potential 


By work energy principle 

Work done = AK.E + AP.E = 

3. The escape velocity corresponds to __ energy 
gained by body, which carries it to an infinite 
distance from the surface of Earth? (UHS 2008) 

(C) Initial kinetic 

(D) None of these 


total energy 
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surface of earth to infinity, the kinetic energy 
must be a to the body which ts equal to 
i se in its PLE. 
ayant initial K.E = Increase in PLE 
4 Ifa certain force acts on an object and changes Its 
kinetic energy from 65 J to 1300, then work done 
by the force will be? (UIs 2009) 
(A) 92.5) (C) 65) 


Work done = 


EB), @ 130-6465) 

5. A body of mass 6 kg falls under action of gravity. 
At initial position “A” its PLE. is 480 J and K.E, ts 
03. During its downward journey at point “I” its 
energies will be (g = 10 ms~’): (US 2009) 


PE. = 480] 
K.E=0) A 
B 6m 
3m 
8kp 


(A) P.E. = 300 J and K.E. = 180 J 
(B) P.E. = 180 J and K.E. = 300) 
(C) P.E. = 240 J and K.E. = 240 J 
(D) P.E. = 250 J and K.E. = 230 J 


At point “B” 
P.E = mgh = (8)(3)(10) = 240 J 
K.E = 480 — 240 = 240 J 
6. If velocity is doubled, then: (US 2010) 
(A) momentum increases 4 times and K.E. increases 
2 times 
(B) momentum and K.E. remain same 
(C) momentum increases 2 times and K.E. remains 
constant 
(D) momentum increases 2 times and K.E. increases 
4 times 


The consumption of energy by 60 watt bulb in 2 
seconds is: (UHS 2010) 
(A) 20J 


(C) 303 
B) 120J D 


W 
P= => W PL = (60)(2) = 1205 
8. Which of the following is non-conservative force? 
(UNS 2010) 
(A) Gravitational force 


(C) Elastic spring force 
B) Frictional force 


D) Electric force 


Frictional force is a non-conservative force. Work 
done against the frictional force dep 


the path falloveed 
emtcrnneoamnsneeniautnneantlasrnbait csi vihctameneres tp sewnenememeone 
), Value of eacape velocity for the surlace af the 
Varth is UE kon/s, ite value for ourface of Anon 
er hs 2000) 


(A) VL bani/s 

(18) 10 4 kins 

The value of escape velacity for (he surface of 
Moon is 2 4 kits 
10, ‘Total work done in figure; (tts jay, 


(1) 7A barils 


( 4 /* 
me RL 


ne ANY Bere ROE OT me: 


if] 2 $ ‘ 5 4 


(C) & Nien 
(D) Zere Sen 


(A) 24 Nm 
(B) 16 Nm 


* 
We Fad 
In closed path the displacemient is zera. Se 
W~0 


Il. Work done will be zero if angle between Force 
and displacement is: (UNS 2617) 
(A) 0° 
(B) 60° 


(C) 270" 
(Dj 360" 


W = F.d = Fd cosfi 
W * F.d = Fd cos270° = 6 (coxs270" = 6} 
12. If mass ‘m’ is dropped from height “h” vertically, 
“f is the force of friction during downward 
motion and “vy” js the velocity at bottem, 
following equation will be hold: (Uns 2917) 
lL. 2 i; 
(A) 5mv" = mgh + fh (C) th = mgh + Sen? 


~ 


1 sy 
(B) mgh = Smv* - fh 


t 5 
(D) mgh = smv + fh 


If the frictional force is present during the 
downward motion, a part of P.E. is used in doing 
work against frictional force and is equal to “fk”. 
The remaining P.E (meh - fh) is converted into 
the K.E. 


jy 
mgh — fh = 5 mv" 


mgh = > 


13. The rate at which work is being done is called: 
(UHS 2018) 
{A) Power (C) Density 
(B) Energy 


The time rate at which work is being done is 


called power, 
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14. Energy consumed by 60 watt bulb in 2 minutes is 


equal to: (UMS 2018) ‘ 
(A) 120 joules (C) 720 joules 
B) 72000 joules D) 7.2. kJ 


p-X owe Pt = (60)(120) = 7200 J 


18. A stone of mass 2.0 kg is dropped from a rest 
position 5.0 m above the ground. What is its 
velocity at a height of 3.0 m above the ground: 
(UHS 2018) 

(A) 16.0 nvs (C) 6.3 m/s 

B) 12.5 m/s D) 9.3 m/s 


Gain in K.E = Loss in P.E 
H > ‘ 
amvz" — v1) = mg(h, — by) 


v3 = 0 = 2g(hy — hy) => v = V/2g(h; — hy) 

. 2(10\2) = 6.3 m/s 
16, Which of the following is statement shows that no 
work is done: (UHS 2019) 
(A) Pushing a car to start it moving 
(B) Writing an essay on a page 
(C) Lifting the weight 
(D) The Moon orbiting the Earth 


W = F.d 

In closed path (circular motion) the displacement 

is zero. So, 

W=0 

17. An automobile is moving forwards with uniform 

velocity due to the force exerted by its engine. If 
that force is double with the velocity remaining 
constant that happens to its total power? 


(UHS 2019) ‘ 
(A) it does not change (C) It is halved 
(B) It is squared D) It is doubled 


(D) 


P= F.v = Fveos0 => Pav 


eee 
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02. 


03. 


04. 


05. 


06. 


07. 


08. 


10. 


11. 


Pele al A a 


(A) 60 rad/s 


. An electric motor of 12 horse 


Power generates an 


angular velocity of 22 rad/s. What will be the 


frequency of rotation? 


20 10 
(A) = (oles 
(B) 7/2 (D) 7/44 


The ratio of angular speeds of seconds hand and 
hour hand of a watch is: 


(A) 1 : 720 (C) 1:60 

(B) 60: 1 (D) 720: | 

A body moves with constant angular velocity on a 
circle. Magnitude of angular’acceleration is: 

(A) rw” (C) zero 

(B) constant (D) rw 

A wheel having a diameter of 3 m starts from rest 
and accelerates uniformly to an angular velocity 


of 210 r.p.m. in 5 seconds. Angular acceleration of 
the'wheel is: 


(A) 4.4 rad s? (C) 2.2 rad s? 
(B) 3.3 rad s (D) 1.1 rad s 
If a particle moves in a circle describing equal 


angles in equal intervals of time, the velocity 
vector: 


(A) remains constant. 

(B) changes in magnitude only. 

(C) changes in direction only 

(D) changes both in magnitude and direction 

Which of the following is an axial vector? 

(A) Torque (C) Angular Velocity 

(B) Angular Displacement (D) All of these 

A particle of mass 1 kg is revolved in a horizontal 
circle of radius 1 m with the help of a string. If the 
maximum tension the string can withstand is 1677 
N, then the maximum frequency with which the 
particle can revolve is: 

(A) 3 Hz (C) 4 Hz 

(B) 2 Hz (D) 5 Hz 

Angle between radius vector and centripetal 
acceleration is: 

(A) 0° (C) 180° 

(B) 90° (D) 45° 

The angular displacement in circular motion is: 
(A) dimensional quantity 

(B) dimensionless quantity. 

(C) unit less and dimensionless quantity’ 

(D) unit less quantity. 
A flywheel rotates at a constant speed of 3000 
r.p.m. The angle described by the shaft in one 
second is: 
(A) 3x rad (C) 100z rad 
(B) 30x rad (D) 3000z rad 
What is the angular speed of the seconds hand of 
a watch? 


(C) 2/30 rad/s 


15. 
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(B) mrad/s 


(B) centripetal accelerati 


(D) 2 rad/s 
A body of mass 100 g is revolving in a horizontal 
circle. If its frequency of rotation is 3.5 r.p.s. and 
radius of circular path is 0.5 m, the angular speed 


of the body is: 
(A) 18 rad/s (C) 22 rad/s 
(B) 20 rad/s (D) 24 rad/s 


A wheel has circumference C. If it makes “ f “ 
r.p.s., the linear speed of a point on the 
circumference is: 
(A) 2xfC (C) fC/2x 
(B) fC (D) fC/60 
A body is whirled in a horizontal circle of radius 
20 cm. It has angular velocity of 10 rad/s. What is 
its linear velocity at any point on circular path? 
(A) 10 m/s (C) 20 m/s 
(B) 2 m/s (D) 2 m/s 
A particle moves along a circular orbit with 
constant angular velocity. This necessarily means: 
(A) its motion is confined to a single plane 
(B) its motion is not confined to a single plane 
(C) nothing can be said regarding the plane of 
motion. 
(D) its motion is one-dimensional 
A mass of 5 kg is tied to a string of length 1.0 m 
and is rotated in vertical circle with a uniform 
speed of 4 m/s. The tension in the String will be 
130 N when the mass is at (g = 10 m/s*) 
(A) highest point (C) bottom 
(B) mid way (D) cannot be justified 
A cane filled with water is revolved in a vertical 
circle of radius 4 m and water does not fall down. 
The time period of revolution will be: 
(A)2s (C)6s 
(B)4s (D) 8s 
A body travelling in a circular path at constant 
speed: 
(A) Has a constant velocity 
(B) is not accelerated 
(C) has an inward acceleration 
(D) has transverse acceleration 
A satellite is revolving around the Earth in a 
circular orbit of radius R. Its period of revolution 
varies as: 
(A)R’ (C)R 
(B) R322 (D) R'? 
Two satellites of mass “M” and “3M” are 
revolving around the Earth in circular orbits of 
radii “3R” and “R” respectively. What is the ratio 
of their speeds? 
(A) 3:1 (C) 1:3 
(B) 3:1 (D) 1:1 
On Earth, weight of an object is maximum at: 
(A) Equator (C) Center of Earth 
(B) Poles ‘ (D)At the surface of Earth 
Which of the following is not directed along the 
axis of rotation? 
(A) angular displacement 
on 
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(D) Angular acceleration 
The direction of 
hand rule. 
(A) angular displacement (C) angular acceleration 
(B) angular velocity (D) all of these 
A pedestal fan is rotating anticlockwise. When the 
electric power is cut off, its speed steadily 
decreases to zero. Its angular acceleration will be 
directed: 
(A) upward (C) away from us 
(B) downward (D) towards us 
The angular velocity of the minute’s hand of the 
watch is: 
(A) 2m rads“! (C) 7/30 rads" 
(B) 7/1800 rads"! (D) 3600z rads” 
The angular velocity of a body moving along a 
circular path can be manipulated as a scalar if: 
(A) angular speed is slow 
(B) axis of rotation is fixed 
(C) mass of body is very light 
(D) Both “A” and “B” 
The time rate of change of angular displacement 
is called: 
(A) linear velocity (C) linear speed 
(B) angular velocity (D) angular speed 
In which case angular work is being done: 
(A) if angular velocity is increased 
(B) if angular velocity is decreased 
(C) if radius is decreased 
(D) Both “A” and “B” 
Angular velocity has same dimensions as that of: 
(A) angular displacement (C) frequency 
(B) linear acceleration (D) linear velocity 
Equations of angular motion are useful only when 
the axis of rotation is: 
(A) constantly varying  (C) along the x—axis 
(B) fixed (D) not stable 
For very small values of AQ, the angular 
displacement is: 
(A) base quantity (C) vector quantity 
(B) supplementary quantity(D) scalar quantity 
A particle moves in a circle of radius “r”, After 
half revolution, its displacement and distance are: 
(A) “nr” and “2r” respectively 
(B) equal to each other 
(C) “0” and “zr” respectively 
(D) “2r" and “‘nr” respectively 
A flywheel at rest is to reach an angular velocity 
of 36 rads” in 6 second, with a constant angular 
acceleration. The total angle turned through 
during this interval is: 
(A) 216 rad (C) 144 rad 
(B) 108 rad (D) 72 rad 
Identify the increasing order of the angular 
velocities of the following: 
(J) Earth rotating about its own axis 
(IL) hour's hand of a clock 
(III) second’s hand of a clock 


can be found by right 
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(A) I, II, 11 (C) i, M1, 1 

(B) Il, I, II (D) HI, 1, 1 

The angle between angular acceleration and 
centripetal acceleration is: - 

(A) 0° (C) 180° 
(B) 90° (D) 360 


A body of mass 2kg is moving in a circle of radius 
centripetal 


3m with velocity 6ms™. Its 
acceleration is: 

(A) 24 ms~ (C) 12 ms? 
(B) 36 ms? (D) 18 ms™ 


An electric fan rotating with 3 revs"' is switched 
off. It comes to rest in 2 seconds having a constant 
deceleration of 1 revs. How many revolutions 
did it turn before coming to rest? 

(A) 6 revolutions (C) 2 revolutions 

(B) 8 revolutions (D) 10 revolutions 
Conventionally the angular velocity is directed at 
an angle of: 

(A) 90° to the axis of rotation 

(B) 30° to the axis of rotation 

(C) 0° to the axis of rotation 

(D) Along the radius 

The satellites are held in orbits: 

(A) by rockets 

(B) due to gravitational pull of Earth 

(C) due to their high mass 

(D) due to inertia 

The acceleration of a low flying Earth satellite is: 
(A) 1.62 m/s? (B) 9.8 m/s? 

(C) very high (D) zero 

The frequency of rotation of a spaceship about its 
own axis to create artificial gravity like that on 
Earth is: 


(A) f 2m [8 2 ara i 
Ll 7R l 
rae Ofna 


The minimum number of communication 
satellites required to cover the whole Earth is: 

(A) 2 (C) 4 

(B) 3 (D) 5 

What should the orbital radius of geostationary 
satellite be so that it could Stay over the same 
point on the Earth surface? 

(A) 4.23 x 104m (C) 4.23 x 10°m 

(B)'4.23 x 10° m (D) 4.23 x 10’m 

The required orbital velocity of an orbiting 
satellite as its height increases : 

(A) increases (C) remains constant 

(B) decreases (D) any of these 

The artificial gravity is created in an orbiting 
space ship by: 

(A) placing powerful magnets inside it 

(B) applying strong electric field 

(C) increasing its orbital speed 

(D) spinning it about its own axis 
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An object of mass 1 g is whirled in a horizontal 
circle of radius 0.5m at a constant speed of 2m/s. 
The work done on the object during one 
revolution is: 

(A) 0 (C)1J 

(B)2J (D) 4J 

A child is revolving a tiny 10g stone, tied at one 
end of a string, in a vertical loop of 2m diameter. 
If the stone completes 100 revolutions in 1 second, 
the work done on it will be: 

(A) zero (C) 4.9 J 

(B) 19.8 J (D) 9.8 J 

The angle between the minute and hour hands of 
a watch at 4’O clock is: 


(A) 37/2 radians (C) 27/3 radians 

(B) 2/2 radians (D) 5x/2 radians 

For satellite telecommunication signals are 
used, 


(A) micro waves ‘ (C) infrared waves 
(B) radio waves (D) light waves 
Angular velocity of a body is 4 rev/min. Its 
angular velocity in rad/s will be: 
(A) 27 rad/s (C) mt rad/s 
(B) 27/15 rad/s (D) 4n rad/s 
An athlete completes one round (8 = 2n radian) of 
a circular track of 40m radius in 40 sec. How 
much linear displacement will he cover in 2 
minutes and 20 seconds? 
(A) 240x meters (C) 80x meters 
(B) 2x meters (D) 80 meters 
When a body moves in a circle, the angle between 
its linear velocity V and angular velocity @ is: 
(A) 180° (C) 90° 
(B) 0° (D) 45° 
A body rotating at 10 rad/s in a circle of radius 
2m has the tangential velocity: 
(A) 5 ms" (C) 100 ms" 
(B) 20 ms" (D) 0.5 ms 
A body is moving in a circle under centripetal 
force “F,”. If its linear velocity and radius both 
are made twice, the centripetal force will be: 
(A) Fe (C) F./2 
(B) 2F, (D) 4F, 
Two isosceles triangles are similar, if the angle 
between their: 
(A) unequal arms are equal 
(B) equal arms are equal 
(C) unequal arms are unequal 
(D) equal arms are unequal 
When a body is whirled in a horizontal circle by 
means of a string, the centripetal force is supplied 
by: ' 
(A) mass of a body 
(B) tension in the string 
(C) velocity of a body 
(D)centripetal acceleration 
The time period of geo synchronous satellite is: 
(A) 84 minutes (C) 24 minutes 
) 86400 s (D) 365 days 
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ptical as shown in the 


Taking the Earth elli 
figure. 


If r; > ry, > ry, then weight of a body will be 
greatest at: 
(A) P; (C) P; 
(B) P; (D) equal at P, and P, 
For a body moving in a circle, its linear is 
equal to radius times angular : 
(A) displacement (C) acceleration 
(B) velocity (D) all of these 
What is wrong about centripetal and centrifugal 
forces? 
(A) they act on the same body 
(B) their magnitudes are same 
(C) their directions are opposite 
(D) Both perform work done 
Doubling which of the following quantities will 
increase the centripetal force eight times? 
(i) mass (ii) radius (iii) velocity 
(A) (i) and (ii) only (C) (i) and (iii) only 
(B) (ii) and (iii) only (D) (i), (ii) and (iii) 
A 1000kg car is turning around a corner at 
10 ms” as the radius of circle is 10m. Find the 
centripetal force: 
(A) 2x 10°N (C)2x 10°N 
(B) 1 x 10°N (D) 0.5 x 10°N 
The angle between the centripetal force and 
tangential velocity is: 
(A) 0° (C) 180° 
(B) 90° (D) 60° 
The ratio of the angular speed of minute hand of 
a clock to the second hand of clock for one 
complete rotation is: 
(A) 1:15 (C) 1:60 
(B) 15:1 (D) 60: 1 
If mass, velocity and radius becomes double then 
the centripetal force will be: 
(A) Two times ‘(C) Eight times 
(B) Four times (D) % times 
If body moving with angular speed of 27 rad/s 
and radius is 1m the centripetal acceleration 
becomes: 


(A) 4x ms* (C) 2n ms 

(B) 4x? ms (D) 2° ms 

The ratio of frequency to angular frequency Is: 
l 1 

(A) 5 (C) 55 

(B) x (D) 2n 


The direction of centrifugal force is directed 


the center. 
(A) towards 
(B) away 
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(D) Perpendicular to the plane 
An object of mass “m" and another object of mass 
“2m” are each forced to move along a circle of 
radius 1.0m at a constant speed of 1.0m/s. The 
magnitudes of their accelerations are: 
(A) equal (C) in the ratio of V2 id 
(B) in the ratio of 2: 1 (D) in the ratio of 4 : ] 
An object moves in a circle. If the mass is tripled, 
the speed halved, and the radius unchanged, then 
the magnitude of the centripetal force must be 
multiplied by a factor of: 
(A) 3/2 (C) 3/4 
(B) 9/4 (D) 6 
The driver of a 1000 kg car tries to turn through a 
circle of radius 100m on an unbanked curve at a 
speed of 10 m/s. The actual frictional force 
between the tyres and slippery road has a 
magnitude of 900 N. The car: 
(A) slides into the inside of the curve 
(B) slides off to the outside of the curve 
(C) makes the turn 
(D) makes the turn only if it goes faster 
One end of a 1.0 m string is fixed, the other end is 
attached to a 2.0 kg stone. The stone swings in a 
vertical circle, passing the top point at 4.0m/s. The 
tension force of the string (in newtons) at this 
point is about: 
(A) 0 (C) 12 
(B) 20 (D) 32 
A flywheel rotating at 12 rev/s is brought to rest 
in 6 s. The magnitude of the average angular 
acceleration in rad/s’ of the wheel during this 
process is: 
(A) I/n (C)2 
(B) 4 ; (D) 4x 
A wheel initially has an angular velocity of 18 
rad/s but it is slowing at a rate of 2.0 rad/s’. By 
the time it stops it will have turned through: 
(A) 81 rad (C) 160 rad 
(B) 245 rad (D) 330 rad 
In case of planets the necessary acceleration is 
provided by: 
(A) Gravitational force  (C) Frictional force 
(B) Coulomb force (D) Centripetal force 
If a car moves with a uniform speed of 400 cms” 
in a circle of radius 0.4m. Its angular speed is: 
(A) 4 rads (C) 5 rads" 
(B) 10 rad (D) 2.8 rad s™ 
When a wheel, 1 m in diameter makes 30 rev 
min™’, the linear speed of point on its rim in ms" 
is: 
(A) 27 
(B) x 


(C) n/2 
(D) 20x 


A cyclist cycling around a circular racing track, 

skids because: 

(A) the centripetal force upon him is less than 
limiting friction 

(B) the centripetal force upon him is greater than 


79. 


80. 


82. 


83. 


84, 


85. 


86. 


Jimiting friction 
(C) the centripetal force 
limiting friction 
(D) the friction betwee 
road vanishes 
In angular motion, 
motion is: 
(A) F = ma 
(B) t= lo 
If we whir 
vertical circle, it is likely t 


upon him is equal to the 
n the tyres of the cycle and 
Newton’s second law of 


(C) F = AP/At 

(D) all of above 
la stone at the end of a string in the 
o break when the stone 


is: 
(A) at the highest point 
(B) at any point during motion 
(C) at the lowest point 
(D) at the point where gravity is not acting 
A planet is in circular orbit around the Sun. Its 
distance from the Sun is four times the average 
distance of Earth from the Sun. The period of this 
planet, in Earth years, is: 
(A) 4 (C)8 
(B) 16 (D) 64 
How many days would be in a year if the distance 
between the Earth and the sun were reduced to 
half of its present value (assuming circular orbit)? 
(A) 365 days (C) 730 days 
(B) 329 days (D) 129 days 
Uniform circular motion is the direct consequence 
of: 
(A) a force that is always tangent to the path 
(B) an acceleration tangent to the path 
(C) a force of constant magnitude that is always 
directed away from the same fixed point 
(D) a force of constant magnitude that is always 
directed toward the same fixed point 
The magnitude of the force required to cause = 
0.04 kg object to move at 0.6mVs in a circle of 
radius 1.0 m is: 
(A) 2.4 x 10°N (C) 1.4% 107 N 
(B) 1.4n x 10° N (D) 2.4n* x 10° N 
Which of the following graphs is correct for a 
particle moving in a circle of radius “r” at a 
constant speed of 10m/s? 


a 
/ 
(A) 
is 
(B) (D) 
An object moves around a circle. If the radius is 
doubled keeping the speed the same then the 
magnitude of the centripetal force must be: 


(A) twice (C) half 
(i as 


ba 
e 
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circular orbit with constant speed, then: 

(A) its acceleration and velocity are always in the 
same direction 

(B) its acceleration is toward the Earth 

(C) its velocity is constant 

(D) it will fall back to Earth when its fuel is used up 

If a certain car, going with speed v,, rounds a 

level curve with a radius R,, it is just on the verge 

of skidding. If its speed is now doubled, the radius 

of the tightest curve on the same road that it can 

round without skidding is: 

(A) 2R; (C) 4R, 

(B) R,2 (D) R,/4 

A person riding a Ferris wheel is strapped into 

her seat by a seat belt. The wheel is spun so that 

the centripetal acceleration is g. Select the correct 

combination of forces that act on her when she is 

at the top. In the table F, = force of gravity, down; 

F, = seat belt force, down; and F, = seat force, up. 

F, F, F, 


(A) 0 mg 0 
(B) mg 0 0 
(C) 0 0 mg 


(D) mg mg 0 
If a wheel turns with constant angular speed then: 
(A) each point on its rim moves with constant 


velocity 

(B) each point on its rim moves with constant 
acceleration 

(C) the wheel turns through equal angles in equal 
times 


(D) the angle through which the wheel turns in each 
second increases as time goes on 

The angular velocity of a rotating wheel increases 

by 2 rev/s every minute. The angular acceleration 

in rad/s’ of this wheel is: 

(A) 4° (C) 2x 

(B) 1/30 (D) w/15 

A particle is under the action of force of constant 

magnitude. The direction of the force is such that 

it is always normal to the velocity of the particle. 

If the motion of the particle is confined to a plane, 

then: 

(A) The particle has a linear motion 

(B) The particle has a circular motion 

(C) The acceleration of the particle is constant 

(D) The velocity of the particle constant 

If the angular velocity vector of a spinning body 

points out of the page then, when viewed from 

above the page, the body is spinning: 

(A) clockwise about an axis that is perpendicular to 
the page 

(B) counterclockwise about an axis that is 
perpendicular to the page 

(C) about an axis that is parallel to the page 

(D) about an axis that is changing orientation 

A child, riding on a large merry-go-round, 

travels a distance of 3000m in a circle of diameter 
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” m. The total angle through which 
(A) 50 rad (C) 75 rad 
(B) 150 rad (D) 314 rad 
O.16c1 wil a constopt angen soe certain 

. a angular speed of 5 rev/s. 
The acceleration of the particle is: 
(A) 10x m/s" (C) 0.50m's* 

(B) 500x m/s* (D) 10x* mis? 

For a wheel spinning on an axis through its 
center, the ratio of the tangential acceleration of a 
point on the rim to the tangential acceleration of a 
point halfway between the center and the rim is: 
(A) | (C)2 
(B) 4 (D) 4 
Two wheels are identical but wheel “B” is 
spinning with twice the angular speed of wheel 
“A”. The ratio of the magnitude of the radial 
acceleration of a point on the rim of “B” to the 
magnitude of the radial acceleration of a point on 
the rim of “A” is: 

(A) | (C)2 

(B)'% (D) 4 

A disk is free to rotate on a fixed axis. A force of 
given magnitude F, in the plane of the disk, is to 
be applied. Of the following alternatives the 
greatest angular acceleration is obtained if the 
force is: 

(A) applied tangentially halfway between the axis 

and the rim 
(B) applied tangentially at the rim 
(©) applied radially halfway between the axis and the 
rim 

(D) applied radially at the rim 

A thin circular hoop of mass 1.0 kg and radius 2.0 
m is rotating about an axis through its center and 
perpendicular to its plane. It is slowing down at 
the rate of 7.0 rad/s’. The net torque acting on it 
is: 


she revolves 


(A) 7.0Nm (C)14.0Nm 
(B) 28.0 Nm (D) 44.0 Nm 


Two wheels roll side-by-side without sliding, at 
the same speed. The radius of wheel 2 is twice the 
radius of wheel 1. The angular velocity of wheel 2 
is: 

(A) twice the angular velocity of wheel 1 

(B) the same as the angular velocity of wheel 1 

(C) half the angular velocity of wheel | 

(D) more than twice the angular velocity of wheel 1 
A rod rests on frictionless ice. Forces that are 
equal in magnitude and opposite in direction are 
then simultaneously applied to its ends as shown. 
The quantity that vanishes is its: 
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(A) angular momentum 
(B) total linear momentum (D) kinetic energy 

When are length and radius of the circle become 
equal then the angle subtended at the centre of 
the circle will be: 

(A) | rad (C) §3.7° 

(B) x rad (D) All of these 


The ratio of circumference of a circle to its 
diameter is equal to: 


(A) 27 rad (C) x rad 

(B) 2/2 rad (D) I sr 

The weight of the body at the center of Earth is: 
(A) slightly less (C) slightly greater 


(B) zero (D) maximum 

One &eostationary satellite covers a longitude of: 
(A) 270° (C) 120° 

(B) 90° (D) 360° 


The minimum veloci 
into orbit is: 

(A) 5.9 kms7! (C) 6.9 km s7! 

(B) 7.9 kms7! (D) 7.3 km 57! 

A satellite moving around the Earth constitute: 
(A) inertial frame of reference 

(B) neither inertial nor non inertial 

(C) non inertial frame of reference 

(D) both inertial and non inertial 

The value of “p" ata height equal to the radius of 
the Earth from.its surface is: 


ty required to put a satellite 


(A) g (C)g/4 

(B)g/9 (D) g/2 

As we move below the surface of Earth the value 
of “g": 


(A) Increases (C) decreases 

(B) Remains constant (D) none of these 

The height of geostationary satellite above the 
equator is; 


(A) 26000 km (C) 40000 km 
(B) 36000 km (D) 30000 km 
International Telecommunication Satellite 


Organization operates at microwave frequency 
of: 

(A) 4,6,8 and 10 Hz 

(B) 4,6,8 and 12 Hz 

One radian is equal to: 
(A) 27 rev 

(C) x/2 rev 

Angular acceleration is: 
(A) “r" times linear acceleration 

(B) “I/r" times linear acceleration 

(C) “I/r" times angular velocity 

(D) “r" times angular velocity 

The time period of the artificial satellite is given 
by: 


(C) 4,6,11 and 14 GHz 
(D) 4,6,11 and 16 GHz 


(B) w/4 rev 
(D) 1/2n rev 


(A) (C) 2nRv 
2 R 
(B) = (Ds 
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countries: 


(A) 126 (C) 136 

(B) 120 (D) 3 

The time required for a satellite to complete one 
revolution “T" is related to the radius of circular 
orbit “r™ is: , 

(A) Ter (CYT or 

(B) Terr (D) Tar 

A wheel of radius 50 cm having angular speed of 
5 rad s will have linear speed in ms”: 

(A) 1.5 (C) 2.5 

(B) 3.5 (D) 4 

A body of mass 8 kg moves along a circle of 
radius 4m with a constant speed of 8ms™'. The 
centripetal force on the body is: 

(A) 48 N (C)8N 

(B) 128N (D) 72 N 

The centripetal acceleration is also called: 

(A) Tangential acceleration 

(B) Angular acceleration 

(C) Radial acceleration 

(D) Rotational acceleration 

I rev min”! is equal to: 

(A) 7/6 rad s7' (C) a/15 rad s 

(B) 7/20 rad $7! (D) 7/30 rad x 

If the radius of the Earth is doubled then the 
value of critical velocity becomes: 


| | 

(A) a v (C)5V 
| 

(B) V2 Vv (D) 5 


A wheel of radius 2 m turns through an angle of 
57.3°. it lays out a tangential distance: 

(A)2m (C)4m 

(B)57.3m (D) 114.6 m 

In angular motion the centripetal force “Fo” is: 

(A) nro (C) mre 

(B) mro (D) mre* 

The angular speed of flywheel making 120 
revolution per minute is: 

(A) 22 rad s™ (C) 120 rad = 

(B) 4x rad s7! (D) 1} k rad s7' 

Which is unimportant in describing the satellite's 
orbit? 

(A) Distance of satellite from Earth's center 

(B) Mass of Satellite 

(C) Gravitational constant “G" 

(D) Mass of Earth 

All the points on a rigid body rotating about a 
fixed axis do not have same: 

(A) speed (C) Angular speed 

(B) Angular acceleration (D) Angular displacement 
Satellites are the objects that orbit around the: 
(A) Moon (C) Sun 

(B) Earth (D) Star 


A body rotating with angular velocity of 2 rad s7' 
and linear velocity is also 2 ms~', then radius of 
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132. 


133. 


134, 


136. 


circle is: 
(A) Im (C) 0.5m 

(B)4m (D)2m 

Let “M” denote the mass of Earth and let “R” 


£ 
G 


denote its radius. The ratio = at Earth's surface 


is: 
; M 
aye (C) R: 


(B) MR* (Do) 2 


The approximate value of “g” at an altitude above 
Earth equal to one Earth diameter is: 

(A) 9.8 m/s? (C) 4.9 m/s? 

(B) 2.5 m/s" (D) 1.1 m/s? 

To measure the mass of a planet with the same 
radius as Earth, an astronaut drops an object 
from rest (relative to the planet) from an altitude 
of one radius above the surface. When the object 
hits its speed is 4 times what it would be if the 
same experiment were carried out for Earth. In 
units of Earth masses, the mass of the planet is: 
(A) 2 (C)4 

(B) 8 (D) 16 

Suppose you have a pendulum clock that keeps 
correct time on Earth (acceleration due to gravity 
= 9.8m/s*). Without changing the clock, you take 
it to the Moon (acceleration due to gravity = 
1.6m/s’). For every hour interval (on Earth) the 
Moon clock will record: , 


9.8 
(A) 7 hr (C) 1 hr’ 


9.8 
(B) 74 hr 
The mass of a hypothetical planet is 1/100 that of 
Earth and its radius is 1/4 that of Earth. If a 
person weighs 600N on Earth, what would he 
weigh on this planet? 
(A) 24N (C)48N 
(B) 96 N (D) 192 N 
An object at the surface of Earth (at a distance R 
from the center of Earth) weighs 90 N. Its weight 
at a distance 3R from the center of Earth is: 
(A) 1ON (C) 30N 
(B) 90N (D) 270N 
An object is raised from the surface of Earth to a 
height of two Earth radii above Earth. Then: 
(A) its mass increases and its weight remains 
constant 
(B) both its mass and weight remain constant 
(C) its mass remains constant and its weight 
decreases 
(D) both its mass and its weight decrease 
A spring scale, calibrated in newtons, is used to 
weigh sugar. If it were possible to weigh sugar at 
the following locations, where will the buyer get 


the most sugar to a newton? 
(A) At the north pole (C) At the equator 


1.6 
0) [38 hr 


CIRCULAR MOTIO 
(SOLUTIONS) 


02. (D) 


2 
12x3600 
(hour hand complete | revolution in 12 hours) 
2n 


60 


Oy = 


03. (C) 


a=0 
04. (A) 
22 rad/s 


05. (C) 


In circular motion the direction of velocity changes 
at every point and it is along the tangent. 
06. (D) 
Angular displacement, angular velocity, angular 
acceleration, angular momentum and torque all have 
direction along the axis of rotation. They can be 
determined by right hand rule. 
07. (B) 
F, = mrw* = mr(2nf)* = 4n*mrf 
4n°mrf* = 1670°=9(1)(1)f = 4 => f=2 Hz 
08. (C) 
> > 
F. =- mo’ r 
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09. (B) eee 
Unit of angular displacement is “radian” and it has 
no dimension. 


g = afc length =i(6)= LQ _ fk} (L’) 


radius 


[r]~ (L) 
10. (C) 


3000 rpm = 3000 x ot rad/s = 1007 rad/s 


2n 
Irpm = 60 rad/s) 
11.(C) 


2 


T 
Ws = 60 rad/s = an rad/s 


(second hand complete | revolution in | minute) 
12. (C) 


3.5 rps = 3.5 x 2n rad/s = 22 rad/s 
(Irps = 2n rad/s) 
13, (B) 


C=29=> r= 
2n 


@ = f rps = 2nf rad/s 
v=ro 


v=(S)ant= tc 


v= ro = (0.2)(10) = 2 m/s 


14. (B) 


15. (A) 
Angular velocity is a vector quantity and its direction 
is along the axis of rotation and axis of rotation is 
perpendicular to plane of rotation. So, motion is 
confined in a single plane. 


> 


16. (C) 
Tension at bottom: 


mv" v" 
T-W=Fe=T=W+Fe=mg += m(g+*) 


= (10+) =5(26)- 130N 


17. (B) 
_2mR_2nR __2n(4)_ n(4) _ 
Tov “eR V@.8xa) V9.8 


us 
(aa*)) 
18. (C) 
The instantaneous acceleration ~f an object travelling 
with uniform speed in a circle is directed towards 
the centre of circle (inward) is called centripetal 
acceleration. 


19.(C) | 


T= RX TeR 


_ GM, 
¥ R 
GM, 
wy Ry -\[R- +. 1:3 
a OE 
R2 
21. (B) 
GM ! 
a ied 
As 
Rpote < Recquator 
So, 
Lrole 7 Bequator 
22. (B) 


Centripetal acceleration is directed towards: the 
center of circle. It is not directed along the axis of 
rotation. 

23. (D) 
Angular displacement, angular velocity, angular 
acceleration, angular momentum and torque all have 
direction along the axis of rotation. They can be 
determined by right hand rule. 

24. (C) 
When the pedestal fan is switched off, then its 
angular velocity and acceleration are anti parallel to 
each other, By right hand rule the angular velocity 
towards us while angular acceleration away from us. 

25. (B) 


2n T 
Wm = 3600 rad/s = 1800 rad/s 


(minute hand complete | revolution in | hour) 

26. (B) 
When axis of rotation is fixed then all angular 
vectors have the same direction. Hence they can be 
manipulated as scalars. 

27.(B) 
The time rate of change of angular displacement is 
called angular velocity. It is given by 


_ Ae 
on” at 
28. (D) 
Angular work done = 10 = IaO (« = a=) 


Angular work is being done when external torque 
acts on the body that changes the angular velocity 
(either increase or decrease), 


29. (C) 
=) ee 

[o] al [At] Le ] a [A] 

30. (B) 
The angular equations holds true only in the case 
when axis of rotation is fixed .So, that all angular 
vectors have the same direction. Hence they can be 
manipulated as scalars. 

31. (C) 


For very small values of “A®”, the angular 
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™ displacement is a vector quantity, its direction is 
along the axis of rotation and it is given by right 


ary 


In circular orbit around the earth, the centripetal 


hand rule. 
32. (D) force is supplied by gravity and we have 
Vv 
SR 
/ 41. (D) 
) pe ae 
Displacement = 2r 2n YR 
Distance = mr for Earth like gravity 
33. (B) a =g 
= _ 36-0 6 ae +. /£ 
a=" TT 6 6 rad/s =35 VR 
42. (B) 


4 1 2 
8=aut+ sat? =0+ 3(6)(6)" = 108 rad 


34. (A) 
8 uy 
OF PR oxy 
(in one rotation “8” remains same) 
Earth completes one rotation in 24 hours 
Hour hand completes one rotation in 12 hours 
Second hand completes one rotation in | minute 
Wéanh < Wow S Wsecond 
35. (B) 


43. (B) 


A satellite communication system can be set up by 
placing several geostationary satellites in orbit over 
different points on the surface of the earth. One such 
satellite covers 120° covers of longitude. So whole 
of the Earth's surface can be covered by three 
properly positioned satellite. 


-( ry 
rw \ 4 


after putting the values, we get 

r= 4.23 x 10’m 

This is the radius of geostationary orbit from the 
centre of the Earth. The height above the equator is 
36000 km. 


44. (B) 
“a.” is directed towards the center of circle while “a” GM GM 
is directed along the axis of rotation. WaT "Ninth 
36. (C) , | 
vf 36. 2 mee 5 
a = T= = y = 12m et R+h 
37. (B) ‘ dg . ‘ 
(B) Gravity like effect is produced in the spaceship or 


8=at+ Loe = (3)(2) + Saya =6+2=8rev 
38. (C) 


® 


Axis of rotation 


46. (A) 


satellite to overcome weightlessness is called 

artificial gravity. This can be done by rotating the 

satellite or spaceship about its own axis of rotation. 
2F 

W=F,.d 

W =F,d cos0 = F,d cos90° = Fd (0) = 0 

Due to centripetal force the object will move in a 

circular path. In the circular path, the centripetal 

_ 


. . . > 
force “F,” is perpendicular to velocity “v". As the 


39. (B) 
Satellites are the objects which are orbiting around . >... > 
the earth at different heights from the surface of displacement “ d “ is parallel to the velocity “ v ". So 
Earth. Artificial satellites are put into their orbits by . a ie 
rockets and are held in orbits by the gravitational pull the angle peared the displacement “d” and the 
of the Earth. centripetal force “F,” is 90°. 

40. (B) 47. (A) ’ 


The low flying earth satellites have acceleration 
9.8 ms~ towards the center of Earth. If they do not 
have any acceleration, they would fly off in a straight 
line tangent to the Earth. When the satellite is 
moving ina circle, it has an acceleration 


48. (C) 


No work done in circular motion due to centripetal 
force. 


The angle between hour and minute hand at 1'O 
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2r 
clock = 1D rad 


The angle between hour and minute hand at 4°O 


a a ot 2n 
clock = 4 x To rad = > rad 


49. (A) 
ee are used for the communication because 
Heeb ue : narrow beam in a straight line 
SS though the atmos i 
aT Phere of the Earth. 
”. 9 
4 rev/min = 4 x === =2 
*60 > T5 rad/s 
51. (D) 
An athlete complete 1 round in 40 s. it means that 3 
rounds complete 120s (2 minutes). So total 


displacement is zero in 120 s. The displacement of 


t a a ( ) = 
a hlete In next 0 S$ (semi circle 1S R t R R 
( 40)(2) 80m. 


O 
§2.(C) 
: 
\ 
H 
Ants of rotation 
53. (B) 
V, = rw = (2)(10) = 20 m/s 
54. (B) 4 
Vv 
Fea 
m(2v)) 4/mv 
F, -mt x M) =2F, 
55. (B) 


Two isosceles triangles are similar if the angle 
between their equal arms are equal. 
56. (B) 


T=F, 


> 


~ mv- 
r 


57. (B) 
A geo-stationary orbit is that in which the period of 
rotation of the satellite around the Earth is exactly 
equal to the period of rotation of the Earth (24 hours) 
about its axis.. 
T = 24 hr = 24 x 3600 = 86400 s 

58. (A) 


The value of g is maximum at the surface of Earth. 
While on moving below the surface of Earth the 
value of g decreases. 


§9, (D) 


60. (D) 


61. (B) 


62. (B) 


63. (B) 


64. (C) 


65. (B) 


66. (B) 


67. (C) 


68. (B) 


Ast) ™ 1, (At the surtice) 
Bim & 


Wir W 


S= 10 
v= ro 
a= re 


> 
W=F.d 

W = Fd cos0 = Fd cos90" = Pd (0) © 0 

The centripetal and centrifugal are 
perpendicular to velocity, As the displacement: is 
parallel to the velocity, So the angle between the 
displacement and the forces is 90", 


forces 


p-me 
r 
pe = mee (@) = 8F, 
r rT 
~ ) : 
po NE OOO Ly gen 
r 10 
Ws = 60 


an 


(minute hand complete | revolution in | hour) 
° 
2n 


wy 3600 60 1 


ws 2m 3600 60” 160 
60 

t nv? 

anc 
2m(2vy mv" 

Fs any - (2) = 4F, 

v . * . . 
a, = = rw" = (1)Q2ny = 40 nv/s* 
w = 2nf 
I oi 
w 2n 


Centrifugal force is equal in magnitude and opposite 
to the centripetal force. So, it is away from the center 
of circle. 
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70. (C) 


71. (B) 


72. (C) 


73. (D) 


74. (A) 


75. (A) 
76. (B) 


77. (C) 


78. (B) 


79. (B) 


As centripetal acceleration does not depend upon the 
mass of object. So, at same speed and radius both 
have same centripetal acceleration. 


my 
F, =_— 


rT 
» Amv _ (mv) 3, 
~ pp & rer) 48 


F, 


p= mv (10000010) = 1000 N 
r 100 

To move in the circular path the required centripetal 

force must be provided by any source, But in this 

case the source of centripetal force is the force 

friction between road and tyres, In this case frictional 

force does not provide necessary centripetal force. 


So, the car slides off to the outside of the curve. 


> 


T+W=Fo>T= Fe- W= mg = m(o-2) 


. 


=o 4- 10) = 266) = 12N 


w-w, O-(12 x 2n) 
goer... = 
At 6 
(lrev = 27 rad) 


=-4nrads~ . 


208 = wf - 0,7 


2(-2)0 = (0)° - (18)° 
- 49 =- 324 


324 
0= 4 =8! rad 


Planets are orbiting around the Sun due to 
gravitational force of Sun. 


4 
V=ra > w=" = 94 = 10 rad/s 
1\(/30x2n\ x 
v=rw= (3) 60 =m 
(r = d/2 = 1/2 m) 


To move in the circular path the required centripetal 
force must be provided by any source. But in this 
case the source of centripetal force is the force 
friction between road and tyres. Cyclist required 
more centripetal force to overcome skidding? 


The analogous of Newton’s 2™ law in angular 
motion is 
t= Ia 


T-W= Fo T=W+ Fe=mg += 


The probability to break the string at lowest point is 
maximum. Because the tension at that point is 
maximum. 


81. (C) 


82. (D) 


83. (D) 


84. (C) 


85. (D) 


86. (C) 


87. (B) 


88. (C) 


89. (B) 


90. (C) 


71 
; GMT 

' 4x 

»_ (4), 
: -( My" 
Par 

2 3 
Ta (65) - (Mth) «6 
ry un un 
Tp’ = 647; 
Tp=8T; 

,_ GMT: F 

re ae 
T -(%) 
Tor 
15. (8) -(42)-4 
Tey) ee 8 

s ] I 
Te = Tr 

| 


l 
2 = ET, = 7 (365) = 129 days 
T2 ra vee 5) ays 


The force which is needed to move a body in a 
circular path and it is always directed towards the 
centre of the circle, is called centripetal force. 


7 (0.04)(0.6)" 144 . 
p= ECONO ya 107 N 


r l ~ 10000 
Pe 
a, = 7 
l 
ae eo (v = constant) 
my" 
F.= 
mv Ifmv\ | 
ree) a 


Artificial satellites are put into their orbits by rockets 
and are held in orbits by the gravitational ‘pull of 
the Earth. The low flying earth satellites have 
acceleration 9.8 ms~* towards the center of Earth. 


The acceleration will be “g” iff F, = W = mg 
This is only possible when Fs=F, 
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91. (D) 


92. (B) 


93. (B) 


97. (D) 


98. (B) 


~ teeny 


If equal angular displacement in equal 
time intervals, then it is said to be in uniform 
angular velocity, 


=A0_2«2n 2 
ot 60 = 75 rad/s 


If we &rapes the axis of rotation in our right hand 
such that the fingers are curled in the direction of 
rotation. 


a=rw* = (0.1)(5 x 2n)* = (0.1 (10027) = 1077 m/s? 
a = re 

Su 0% _, 

a2 mao r/2 

a=rw? 

8p _ Pip’ _ 20)" _ <3) 
BAT rong? 4? 4 (@p = 2@,) 
t=la 

rF = la 

aie 

1 


Torque produces the angular acceleration in the 
body. The torque will be maximum if the force acted 
at larger distance from the fixed axis. In the given 
case the greatest angular acceleration is obtained if 
the force applied tangentially at the rim. 


99. (B) 


100. (C) 


101. (B) 


102. (B) 


$e a 


t= Ia =mra =(1)(2)(7) =28 Nm 


As two wheels roll side-by-side only if 
vi = V2 
1,0, = 1303 


1@; = (2r)e, 
sO 
>= 2 
Two equal but opposite forces at different line of 


action form a couple. Couple produces the al] 
angular quantities given in the question except linear 


momentum. 


The angular displacement traced by the body is said 
to be one radian when the arc length is equal to the 


radius of the circle. 
< AOB = I radian 


Ly 


103. (B) 
Circumfrence of circle 2zar 
Diameter ~ 2p ~ Trad 
104. (B) 
At center of Earth 
g=0 ; 
w= mg=m(0) =0 
105. (C) 


A satellite communication system can be set up by 


Positioned satellite, 


106. (B) 


v= gr 
v=(9.8)64 x 10°) = 7.9 x 193 ms" 


= 7.9 kms"! 


107. (C) 


A frame of reference, in which Newton’s I* law of 

motion does not hold, is known as non inertial frame 

of reference. It is accelerated frame of reference, 
a#0 

The acceleration of 

acceleration (g). So, 

reference. 


Satellite is the gravitational 
it is a non-inertial frame of 


108. (C) 


109. (C) 


GM 
&= (R+ h)? 


= —GM__GMR? ¢ 
Sh" (R+Ry 4 


s’=9(1-3) 
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On moving below the surface of Earth “x” increases 
So, g’ decreases. 

110. (B) 

r= 4.23 «10° km 
This is the radius of geostationary orbit from the 
centre of the Earth. 
R+h=4.23 x 10° km 
h = 4.23 « 10° km — R = 4.23 « 10° km - 6400 km 
= 36000 km 

This height above the equator is 36000 km. 

111.(C) 
The largest satellite system is arranged by 126 
countries, international telecommunication § satellite 
organization (INTELSAT). An INTELSAT Vi 
operates at microwave frequencies of 4.6.11 and I4 
GHz. 

112. (D) 
2x rad = Irev 


] 
1 rad = =~ rev 
_ an 


113. (B) 
a=-ra>a=> Xa) 
114. (A) 
The time period of the satellite is given by: 
T = 28R pecause (r -§) 
Vv N 
7 o 
7 = EAA TS = 5060 5 = 84 min 
115. (A). 
The largest satellite system is arranged by 126 
countries, international telecommunication satellite 
organization (INTELSAT). 
116. (B) . 
;_ GMT 
re" ar 
Tor 
117(C) 
v = re = (0.55) = 2.5 m/s 
118. (B) : . 
F.= mv (Sy 128 N 
r 4 
119. (C) 
This acceleration is directed along the radius towards 
the centre of circle. So it is also known as radial 
acceleration. 
120. (D) 
2n Tt 
1 rev /min= 1 * &o rad/s = 39 rad/s 
121. (A) 
v=veR 
aoe 
s- RR 
When radius of Earth is doubled 


for 
y’= vig 4\(2R) Vt Fi 
122. (A) . 
G = §7.3° = I rad 
S= rd =(2\1) = 2m 
123. (B) 
omy? mre) ; 
F.° <"we ——"— = mr’ 
124. (B) 
2x 
120 rev /min = 120 60 rad's = 47 rad’s 


125. (B) 
GM 
y=al— 
r 

This is the velocity required for the satellite to orbit 
around the Earth. It does not depend upon the mass 
of satellite. 

126. (A) 
Points that are at different distances from the axis do 
not have same speed and acceleration, but all the 
points on rigid body rotating about a fixed axis do 
have the same angular displacement, angular speed 
and angular acceleration at any instant. 

127. (B) 
Satellites are the objects which are orbiting around 
the earth at different heights from the surface of 
Earth. Artificial satellites are put into their orbits by 
rockets and are held in orbits by the gravitational 
pull of the Earth. 


128. (A) 
ee 
V =o Sr 37 lm 
129. (C) 
_GM 
g- R- 
2_M 
G a - 
130. (D) 
_ __GM 
B= (Rt hy 
GM _GM/R’*_ 9.8 P 


g=(R+2Ry 9 9 
(h = diameter = 2R) 

131. (D) 
M = Mass of Earth 
M’ = Mass of planet 
R =R' = Radius of Earth = Radius of planet 
v = speed of object near at the surface of Earth 
v’ = speed of object near at the surface of planet 
According to third equation of motion 
(2aS = ver v-) taking v, =0 andh=R 
2¢°R = v" 
As v’ =4v s 
2e'R=(4v)) => 2g'R= 16v" 
Due to Earth gravity 
2eR=v-O=>v'=2eR 

2g'R= 16(2gR) > = lég 
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. GM" GM GM 
& = "RT = l6g= > loRr RE 
M*= 16M 
132. (B) 
ser fe 
Ty me 2 aM fr 9.8 
Tr to) L gu | 6 
~ &e 
_.~ {98 9.8 
Ty= 284, - Tg (the) => [25 he 
133. (B) 


._ GM’ _G(M/100) 16 Ga 
go =r = SON100) 16 GM 16 
R (R44 ~ 100" R= * Too 


16 16 


ye? = 7’ = — -— 
W’=meg' = mx 100 $= Too (meg) 


16 
4 ¢ (600) = 96 N 
134. (A) 
Li) 


2R 


,, = —GM_ 

gn (R +h)- 

,. —GM__GM/R® ¢ 

fo" (R+2Rp—OC«*SsSC*~SCS 
_ _ 2 ] ] 

W, = mg, =m x 5" (mg) = (90) 5 =10N 


135. (C) 
_ _GM 
Sh = (R+hy Si * (R+hp 
W), = mg), 
AS Bn<g 
So, 
Wi, < W 
Mass remains same in any situation. 
136. (A) 
W = mg 
The weight of body will be maximum where the 
gravity will be maximum. In the given case the 
gravity is maximum at pole. So, the buyer vets the 
most sugar to a newton at the pole. 


<A 
1. The force required to bend the normally straight 
path of a particle into a circular path is called 
force, (ULIS 2008) 

(A) Traveling 
(B) Bending 


(C) Centrifugal 
(D) Centripetal 


Definition of centripetal force. 
2. Two cylinders of equal mass are made from same 


material. The one with the larger diameter 
accelerates the other under the action of 
same torque. (UHS 2008) 

(A) Faster than 
(B) Slower than 


(C) Equal to 
(D) None of these 


>» mda dt | 
t=la=mra="{ Sa macs 
This shows that the cylinder having larger 
diameter will accelerate slower than others. 
3. If the body is rotating with uniform angular 
velocity, then its torque is: (UIIS 2009) 
(A) Zero (C) Maximum 
_(B) Clockwise (D) Remains same 


(A) 
t=la 
As the body is rotating with uniform velocity. 
So,a =0 
t=1(0)=0 
4. Linear velocity or tangential velocity of any 
particle moving in a circular path of radius 2 m 
with angular velocity 8 rads”! will be: (UIs 2009) 
(A) 16 ms"! (C) 10 ms"! 
(B) 4 ms"! (D) 6 ms7! 


V = ro = (2)(8) = 16 ns 


5. What is torque “ec” ina circular motion: (ULES 2009) 
(A) t= men (C) t=mra 
(B) t= mro_ (D) t=mr/a 


t=la=mra (1 = mr°*) 

6. A wheel of radius 1 m_ covers an angular 
displacement of 180°. Its linear distance is: 
(UHS 2010) 
(A) 3.14 m (C) 6.28 m 
(B) a rad (D) 0.157 m 


6 = 180° =n rad 
S= 10 =(1)(t) =n m=3.14m - 
7. A body moves in a circle with increasing angular 
velocity. At time t= 6sec, the angular velocity is 
27 rad/s. What is the radius of circle made by the 
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~~ body where linear velocity is 81cm/s? (U'1Is 2017) 
(A) écm (C) 9cm 
(B) 3cm (D) 7cm 


8 The moon rotates about its axis, in future, 
; scientists may wish to put a satellite into an orbit 
around the moon such that satellite remains 
stationary above one point on the moon's surface. 
The period of rotation of the moon about its axis 
is 27.4 days. Calculate the radius of required 

orbit? My, = 7.35 x 10”kg. (U1 2017) 
(A) 3.59 x 10’m (C) 6.96 x 10m 
(B) 4.23 x 10’m (D) 8.86 x 10’m 


— (6.67 x 107")(7.35 x 10779(27.4 x 86400)" 


4n- 


3 i ) 
ee [ (6.67 x 107"')(7.35 x 107)(27.4 x 86400)" 


4n- 
r= 8.86 = 10’ m 


A wheel starts rotating from rest with angular 
acceleration of 2 rad s~ til] its angular Speed 
becomes 6 rad/s. the angular displacement of the 
wheel will be equal to: (UHS 2018) 

(A) 9 rad (C) 7 rad 
(B) 12 rad (D) 4 rad 


200 = of -w7=> (2)(2)0 = 67-0 


0-0 910g 


10. Which of the following gives the relationship 
between linear velocity and angular velocity? 


(UHS 2018) 
(A) v=ra (C) v= sw 
(B) S = 10 (D) v=r0 


Il. An object is moving along a circular path of 
radius 4 m. what will be its angular displacement 
if it moves 14 m on this circular path? (UHS 2019) 
(A) 5.5 radians - (C) 5.0 radians 
(B) 3.5 radians (D) 4.5 radians 


S 14 
. = 3.5 radian 


12, Work done due to centripetal force for circular 
motion will be: (US 2019) 

(A) Reduced (C) Half 
(B) Maximum (D) Zero 


W = F.dcos90° = 0 


The angle between centripetal force and 
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02. 


03. 


04. 


0S. 


06. 


07. 


08. 


09. 


_—_—_————_— 


Which of the following is a simple harmonic 

motion? 

(A) Particle moving through a string fixed at both 
ends 

(B) Wave moving through a string fixed at both 
ends. 

(C) Earth spinning about its axis 

(D) Ball bouncing between two rigid vertical walls 

Starting from extreme position, an object executes 

SHM such that it covers half of amplitude in I s 

then time period of oscillator is: 

(A) 4s (C)8s 

(B) 6s (D) 12s 

The graph plotted between the velocity and 

displacement from mean position of a particle 

executing SHM is: 

(A) Circle (C) parabola 

(B) ellipse (D) straight line 

Acceleration of a particle executing SHM, at its 

mean position is: 

(A) Infinity (C) maximum 

(B) variable (D) zero 

If an SHM is executed with frequency “f’, the 

frequency with K.E changes is: 

(A) f (C) f/4 

(B) f/2 (D) 2f 

A particle executes S.H.M. having time period T, 


then the time period with which the potential 
energy changes is: 


(A) T (C) T/2 
(B)2T (D) 20 
If the magnitude of the displacement is 


numerically equal to that of acceleration, then the 
time period is: 

(A) | second (C) 27 second 

(B) m second (D) 47 second 

The graph shown in the figure represents: 


(A) motion of a simple pendulum Starting from mean 
position 


(B) motion of a simple pendulum starting from a 
extreme position 

(C) Simple pendulum describing a horizontal circle 

(D) Simple pendulum describing a vertical circle 

The period of oscillation of a mass “M” 

suspended from a spring of negligible mass is “T”. 

If along with it another mass “M” is also 

suspended, the period of oscillation will now be 

(A) T (C) 2T 

(B) TA2 (D) 27 


12. 


i3. 


14. 


15. 


—— 


A child is swinging on swing in sitting position 

stands up. The time period of the swing will: 

(A) Increase 

(B) decrease 

(C) remain same 

(D) Increase if the child is tall and decrease if the 
child is short 

The graph of the time period (T) of simple 

pendulum versus its eee (L) is: 


; 
Y w, 
1 (A) 1 “(C) 

: \ iB MR I. 

(B) (D) 

A simple pendulum has a metal bob, which is 

negatively charged. If it is allowed to oscillate 

above a positively charged metallic plate, then its 

time period will: 

(A) Increase (C) become zero 

(B) decrease (D) remain the same 

A pendulum is undergoing S.H.M. The velocity of 

the bob in the mean position is “v”. If now its 

amplitude is doubled, keeping the length same, its 

velocity in the mean position will be: 

(A) v/2 (C) 2v 

(B) v (D) 4v 

A particle moves such that its acceleration “a” is 

given by a = —bx where “x” is the displacement 


from equilibrium position and “b” is constant, 
The period of oscillation is: 


(A) 2n/b (C) V2n/b 
(B) 2nhfb (D) 2\n/ 


Distance covered during one vibration of an 
oscillating body in terms of amplitude “A” is: 

(A) Zero (C) 2A 

(B)A (D) 4A 

The tension in the string of a simple pendulum is: 
(A) Remains Constant 


(B) maximum in extreme position 

(C) zero in mean position 

(D) maximum at mean position 

Resonance is an example of 

(A) Tuning fork (C) free vibration 

(B) forced vibration (D) damped vibration 
The total mechanical energy of a spring—mass 


system in simple harmonic motion is E=jmo7A?, 


Suppose the oscillating particle is replaced by 
another particle of double the mass while the 
amplitude “A” remains the same. The new 
mechanical energy will: 


(A) Becomes 2E (C) Become V2E 
(B) Become E/2 ° (D) remains same 
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19. What fraction of total energy is kinetic at half of 
amplitude during SHM? 
(A) 1/2 (C) 23 
(B) 1/4 : (D) 3/4 
20. A body of mass 5 kg is executing S.H.M about a 
fixed point with amplitude of 10 cm, its maximum 


velocity is 100 cm/s. Its velocity will be 50 cm sat (A) 2s (C) 8s 

a distance(in cm) (B) 4s (D) Is fe 

(A) 5 (C) 5y3 29. If the mass shown in the figure is slightly 

(B) x2 (D) 10/2 displayed and then let £0, then the system shall 
21. A mass “M” is suspended form a spring of oscillate with a time period of: 


negligible mass. The spring is pulled a little and 
then released so that the mass executes SHM of 
time period “T™. If the mass is increased by m, 


5T. 2s 
the time period becomes FZ Then the ratio is of 
“m” and “M” is: 
2 5 
(A> ()5 


27 , 
(B) « (D) 2 (A) 20\ 13k 3K 


3K 
22. A tunnel has been dug through the center of the (B) am [3 (D) am [38 


aR 
Earth and a ball is released in it. It executes . 2K : . 5 
S.H.M. with time period: 30. Which of the following becomes maximum at 
(A) 42 minutes (C) | hour mean position? ’ 
(B) | day (D) 84.6 minutes (A) P.E (C) Displacement 

23. At resonance, the energy transfer becomes: (B) Acceleration (D) KE = 
(A) Minimum (C) Zero 31. The time period of the oscillating system (see 
(B) Maximum (D) Negative figure) is: 


24. The length of a second’s pendulum at the surface 
of Earth is Im. The length of the second’s 
pendulum at the surface of moon where g is 1/6" 
that at Earth’s surface is: 


(A) 1/6 m (C) 1/36 m 
(B) 6m (D) 36m 
25. The displacement of a particle performing S.H.M. : =e 
when K.E= P.E. (amplitude = 4 cm) is: a d m(K\K; 
(A) 2y2 cm (C) 1/2 em ae (OES PN KLE RS 
(B)2cm (D) 2 cm ¥ m(K,K3) 
26. A simple pendulum has time period “t” Its time (B)T=2 K,-K2 (D)T=2 K,-K, 
Period in a lift which is moving upwards with 32. A particle undergoes simple harmonic motion 
acceleration 3 ms” is: having time period “T”, The time taken in 3/8" 
“ 98 © ne oscillation is: 
12.8 6.8 (A) 3T/8 (C) 5T/12 
i) 128 ; 68 (B) 5T/8 (D) 7T/12 
98 (D) 98 31. The product of frequency and time period is: 
27. Time period of second pendulum on surface of (A)0 (C)x 
moon is: (B) 2x (D) 1 
(A)2s (C) 1/6 s 32. The spring constant form adjoin combination of 
(B) 2x6s (D) 2/6 s spring is: 
28. Three masses of 500g, 300g and 100 gram are 
Suspended at the end of a Spring as shown, and 
are in equilibrium. When the 500 g mass is 
removed, the system oscillates with a Period of 2 
second. When the 300 g mass is also removed, it 
will oscillate with a period of: 
(A) K (C) 4K 


Ira rere cc 
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36. 


37. 


38. 


39. 


40. 


41. 


42. 


43. 


44, 


A second’s pendulum is Placed in a 
laboratory orbiting around the Earth 
“3R" form the Earth's surface wh 
Earth's radius. The time 


space 
ata height 
cre “R" js 
Period of the pendulum 


will be: 
(A) Zero (C) 4 see 
(B) 23 (D) infinity 


A simple pendulum is attached to the roof of a lift 
has a time period of 2s in a Stationary lift. If the 
lift is allowed to fall freely the frequency of 
oscillations of pendulum will be: 

(A) Zero (C) 0.5 Hz 

(B) 2 Hz (D) infinity 

The acceleration-displacement graph of a body 
executing SHM is a: ; 

(A) straight line (C) circle 

(B) sine curve (D) parabola 

The frequency of second pendulum is: 

(A) 2 Hz (C) 0.5 Hz 

(B) 1 Hz (D) 0.1 Hz 

If mass attached to a spring is made four times, 
the time period becomes: 

(A) doubled (C) remains same 

(B) one half (D) four times 

A body executes SHM with an amplitude x,. Its 
energy is half kinetic and half potential when 

displacement is: : 


(a) = OF 
xX xX 
(B)F (D) F 


If a particle is rotating uniformly along a circular 
path, its projection would execute along 
diameter. 
(A) vibratory motion (C) SHM 

(B) rotatory motion (D) Translational motion 
The direction of weight of bob of a pendulum is: 
(A) opposite to the tension 

(B) towards the mean position 

(C) along the tension 

(D) vertically downward 

For simple pendulum the graph between “L” and 
“T” will be : 

(A) a hyperbola (C) a parabola 

(B) a curved line (D) a straight line 

A particle is performing SHM with amplitude 
“x,” and angular velocity “w”. The ratio of 
maximum velocity to the maximum acceleration 
is: 

(A) w (C) V/@. 

(B) w* (D) 1/ a 

Free oscillations are always produced by: 

(A) An applied force 

(B) Restoring force and inertia 

(C) Gravitation force 

(D) Inertia only 

Which of the following graph best represents the 
relation between the K.E, P.E and total energy of 


45, 


46, 


47. 


48. 


49, 


50. 


52. 


(A) 0.3m 


79 


a particle moving with SIIM? 


breny 


soe-tersedd 


Jeeed 


L 


Trad creewe 


“we c 


(B) is ID) 
The velocity of a particle in SHM: 


(A) leads the displacement by z rad 
(B) lags behind the displacement by c rad 
(C) leads the displacement by = rad 


(D) lags behind the displacement by g rad 


A simple pendulum has length “L” and period 

“T”. As it passes through its equilibrium position, 

the string is suddenly clamped at its midpoint. 

The period then becomes: 

(A) 2T (C) TA/2 

(B) T/2 (D) T/4 

Time period of horizontal mass spring system will 

be maximum: 

(A) at Lahore (C) at Mount Everest 

(B) at Murree ; (D) equal at all places 

Acceleration of spring—mass system is: 

(A) uniform 

(B) variable due to change in direction 

(C) variable due to change in magnitude 

(D) variable due to change in magnitude and 
direction 

A 0.25 kg block oscillates on the end of the spring 

with a spring constant of 200N/m. If the system 

has an energy of 9.0 J, then the amplitude of the 

oscillation is: 

(C) 0.17m 

(B) 0.24m (D) 4.9m 

Resonance is dangerous in: ‘ 

(A) microwave (C) aero planes wing 

(B) tuning of radio (D) swing ss 

A particle executing SHM with amplitude “A 

and has maximum velocity “v,”. Its speed at 

displacement “A/2” will be: 


(ay v3(%) (C) vo 
B5 (iD)? 


The acceleration—displacement graph of a body 
executing SHM is a: 


(A) straight line (C) circle 
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The equation of displacement of a bo 
SHM is x =x, Cos wt, what is the initial phase: 
(A) 0° -  (C) 90° 

(B) 60° 
The displacement of particle executing SHM is 
given by x = 0.01 sin(100nt). The time period is: 


(A) 0.0Isec (C) 0.02 sec 

(B) 0.2 sec (D) 0.1 sec — 

The SI unit of spring constant is same as that of: 
(A) force (C) pressure 


(B) surface tension (D) intensity 

If three identical springs each of constant “k” are 
hooked together the spring constant of resultant 
spring will be: 

(A) 3k (C) 6k 

(B) k/9 (D) k/3 

For a simple harmonic oscillator the potential 
energy will be equal to the kinetic energy during a 
cycle: 

(A) at one point 

(B) at two different points 

(C) at three different points 

(D) at four different points 

A particle moves in simple harmonic motion 
according to x = 2 cos(50t), where “x” is in meters 
and “t” is in seconds. Its maximum velocity in m/s 
is: 

(A) 100 sin(SOt) (C) 100 cos(50t) 

(B) 100 ~~ (D) 200 

In simple pendulum the time period of oscillation 
is related to the length of pendulum as: 

(A) L/T= constant _ (C) L*/T*=constant 

(B) L/T*=constant (D) L*/T= constant 

A simple harmonic oscillator consists of an 
particle of mass “m” and an ideal spring with 
spring constant “k”. If the spring is cut in half 
and used with the same particle, the period will 
be: 

(A) 2T (C) V2T 

(B) TA/2 (D) T 

In a second’s pendulum mass of the bob is 30 g. If 
it is replaced by 90 g mass than time period will 
be: 

(A) | sec (C)2sec - 

(B) 4 sec (D) 3 sec 

A student wanted to make a pendulum. Whose 
time period would be one second. He used a string 
of length L and found that the period was sec. 
To get the desired period he should use a ‘string 
whose length equals: ; 
(A) '“L (C) 2L 

(B) %L (D)4L 

During simple harmonic oscillations, a body 
overshoots its rest Position due to: 

(A) applied force (C) inertia 

(B) restoring force (D) damping 


A particle “P” js moving alo i 
HEL Wilibe fe & along a circular path, 


66. 


67. 


68. 


69. 


70. 


71. 


73. 


74. 


75. 


(A) diametrical motion 
(B) circular motion 
(C) translational motion 
imple harmonic motion 
Lceet 0.4 N produces an elongation of 4 mm 
in a spring. The spring constant of the spring has 


magnitude: 
(A) 0.1 N/m (C) 0.01 N/m 
(B) 1.6 N/m (D) 100 N/m 


In SHM, the restoring force is directly 


roportional to: 
(A) elects (C) displacement 
(B) acceleration (D) time period ; 
A person ties four springs, each of constant k, in 
series. The resultant spring constant he gets will 
be: 
(A) 4k (C) 16k 
(B) k/4 (D)K/16— 
The acceleration of a body during SHM is 
minimum at: ins 
(A) Mean position (C) extreme position 
(B) Equilibrium Position (D) Both “A” and “B” 
The time period of simple pendulum is 2n then its 
angular frequency is: 
(A) 50 Hz (C) 1 Hz 
(B) 2 Hz (D) 5 Hz 
For an SHM oscillator, the ratio of which two 
quantities is always constant? 
(A) mass and momentum 
(B) acceleration and displacement 
(C) weight and velocity 
(D) restoring force and time period 
The mean position of an SHM oscillator is also 
called equilibrium position because: 
(A) it is the middle position between two extremes 
(B) acceleration is zero at this Position 
(C) displacement is zero at this position 
(D) both “B” and “Cc” 
Motion of an SHM_ oscillator is given by 
x=0.25co0s(1/4)t. What is its time period? 
(A) 0.125 seconds (C) 0.25 seconds 
(B) 8 seconds (D) 4 seconds 
If “x” and “x,” are the displacement and 


. amplitude of an oscillator, where “@” is the 


angular frequency. The velocity is given by: 


(A) v= = 2 (C) v= Ya(x,?— x) 
(B) v=ax2-< *(D) v= Mex 


_ The phase angle (6 = Ot) of a body performing 


S.H.M. indicates: . 

(A) only the direction of displacement 

(B) only the magnitude of displacement 

(C) both magnitude and direction of displacement 
(D) Driving force 
Forced vibration are known as: 


< motion of its projection (along (A) Simple harmonic vibration - 
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(B) Driven harmonic vibration 

(C) Natural vibration 

(D) Free vibration 

For a simple harmonic oscillator what percentage 


of total energy is potential energy when 
instantaneous displacement is half of the 
amplitude? 

(A) 50% (C) 75% 

(B) 100% (D) 25% 


The ratio of spring constants of two springs is 4:1, 
the respective ratio of the elastic energy stored in 
them will be: 

(A) 1:4 (C) 16:4 

(B) 4:1 (D) 16:1 

The kinetic and potential energies of an oscillating 
system at mean position, in terms of total energy 
(E), are E and 0 respectively. After 7/2 vibrations, 
the kinetic and potential energies will be: 

(A) kinetic energy = E/2, potential energy = E/2 

(B) kinetic energy = 0, potential energy = E 

(C) kinetic energy = E, potential energy = E 

(D) kinetic energy = E, potential energy = 0 

If “f” is the frequency, then how many times in a 
vibration do potential and kinetic energies of an 
oscillator become equal? 

(A) f times (C) f/2 times 

(B) 2f times (D) 4f times 

A simple pendulum is oscillating with frequency 
“f", If series of regular pushes are given to it such 
that its amplitude is doubled, then its new 


frequency will be: 
(A) f (C) £2 
(B) 2f (D) 0.2f 


When engine of a stationary car is left running, 
the vibrations are produced in the body of the 
car. These vibrations are best described under: 
(A) resonant oscillations (C) free oscillations 

(B) damped oscillations (D) forced oscillations 

A sinusoidal force with a given amplitude is 
applied to an oscillator. To maintain the largest 
amplitude of oscillation the frequency of the 
applied force should be: 

(A) half the natural frequency of the oscillator 

(B) 1/4 the natural frequency of the oscillator 

(C) same as the natural frequency of the oscillator 
(D) twice the natural frequency of the oscillator 
Example of electrical resonance is: 

(A) tuning of a string instrument 

(B) tuning of radio 

(C) tuning of violin 

(D) all of these 

The resonance situation must be avoided ‘a: case 
of: 

(A) a swinging cradle (C) an oscillating charge 
(B) a vibrating bridge (D) Tuning of radio 
Resonance curve is the graph between: 

(A) ea potential energies of the oscillating 
(B) amplitude and elisa able of the ai a: mony 
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92. 


93. 


94. 


95. 


(C) applied force and frequency of the oscillating 
body 

(D) total energy and amplitude of the oscillating 

body 

The resonance curve is flat if damping is: 

(A) feeble (C) large 

(B) small (D) moderate 

Which of the following graph Shows SHM? 


“a -2 
(A) (Cj 
z 2 
-3 a2 
(B) {D) 


What should be the length of the simple 
pendulum (in meters) whose. period is Isec at a 


place where g=10ms~ 
(A) 12x (C) 10/27 
(B) 1/4 (D) 10/4x° 


The body of a car is supported by four springs 
each of constant 2000 Nm”. What will be the 
value of spring constant for this combination of 


springs? 
(A) 2000 Nm (C) 500 Nm" 
(SB) 8000 Nm (D) 4000 Nm 


In damped harmonic oscillation, which one 
deceases? 

(A) Amplitude of vibration 

(B) Both amplitude and energy 

(C) Energy of vibration 

(D) Neither amplitude nor energy 

The motion of simple pendulum is SHM only if: 


(A) Amplitude is large | (C) Amplitude is small 
(B) Mass is small (D) Length is small 

In SHM the restoring force is directly 
proportional to: 

(A) Velocity (C) acceleration 

(B) Displacement (D) Time period 


Mass attached to spring is moved slowly from 
mean position to “x,”. Then work done will be: 


1 
(A) 5 kx? (C)F kx 
(B) kx,” (D) w°x, 
The wave from of SHM is: 
(A) Sine wave (C) Pulsed wave 
(B) Square wave (D) tangent curve 


The bob of a simple pendulum is pulled to one 
side by a horizontal force from the mean position. 
The tension in the string is: 

(A) Less than before 

(B) Greater than pelos 
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(C) Unchanged 
(D) It depends upon the force - 
The angular frequency «» and frequency f” of 


SIIM are related are: 
(A) f= 2nw 


1 
(B) w = 2nf (D) [=| 


A pendulum 1.5m and executes 100 vibrations in 
246 seconds. Its period will be: 

(A) 2.46s (C) 2.59s 

(B) 24.6Hz (D) 246 s 

A mass attached to an elastic spring is executing 
SHM with frequency of 5Hz, its angular velocity 
is: 


(A) 107 rad s™ (C) 20m rad x 
(B) 7/10 rad s* (D) 2x rad =” 
Unit used for the factor z may be: 
(A) meter (C) kilogram 
(B) second (D) radian 


At mean position: 

(A) P.E is maximum and K.E is minimum 

(B) Both P.E and K.E are maximum 

(C) P.E is minimum and K.E is maximum 

(D) Both P.E and K.E are minimum 

The waves produced in microwaves oven have a 
wavelength of: 

(A) 12cm (C) 18cm 

(B) 12m (D) 18m 

In SHM, if ‘a’ is the amplitude, then displacement 
of the body from origin after the time “T/4” is: 
(A) /8 (C) a/2 

(B) a/4 (D)a 

When a body moves such that the magnitude of 
its acceleration is directly proportional to the 
magnitude of the displacement and is always 
directed towards the mean position is called: 

(A) Angular motion 

(B) Constant acceleration 

(C) €onstant angular acceleration 

(D) Simple harmonic motion 

The potential energy of a particle executing 
simple harmonic motion at a distance “x” from 
the equilibrium position is proportional to: 

(A) Vx (C) x? 

(B) x (D) x’ 

If the mass of pendulum is double, its time period 
is: 

(A) Remains unchanged (C) One third 

(B) Doubled (D) Half 

If a simple pendulum is shifted from Lahore to 
Murree, then its time period: 

(A) Does not change (C) Increases 

(B) Decreases (D) Slightly decreases 

If F=0.04 N and x=4 cm then k= 

(A) 1Nm! (C)3 Nm"! 

(B) 2Nm' (D) 4Nm! 
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117. 
118. 


119. 


120. 


oscillates with: 

(A) natural time period 

(B) Natural frequency 

(C) without interference of any external force 

(D) All of these 

The restoring force in case of simple pendulum js: 
(A) mg cos0 (C) mg tan0 

(B) mg sin8 (D) mg secO 

The product of frequency and time period of 
second pendulum is: 

(A) 0.5 Hz (C) 1 sec 

(B) 2 sec (D) | 

Length of the pendulum has time period of 1 
second is: 

(A) 0.5m (C) 0.5m 

(B) 0.25 sec (D) 0.25m 

Displacement of a body executing SHM when 
initial phase is 7/2: 

(A)x=x,sin(@t+4)  (C)x=x,Cosot 

(B) x = x, sin (wt) (D) x = x, Cos (wt +) 
K.E. of spring executing SHM at any instant of 
time is: 


2 
(A) K.E = Kx-(1 = *) (C) Both “A” and “B” 


(B) K.E = (KE) = *) (D) KE=% Kx? 

Shock absorber is the application of: 

(A) oscillation (C) Damped oscillation 
(B) Forced oscillation (D) Free oscillation 
When the length of the simple pendulum is 
doubled, find the ratio of the new frequency to the 


old frequency: 

(A) 2 (C) 1/2 

(B) 1/2 . (D) 2 

The ratio of maximum potential energy and 
instantaneous K.E is always: 

(A) equal to one 

(B) less than or equal to one 

(C) less than one 

(D) greater than or equal one 

Damping means: 

(A) increase in energy (C) Resonanting energy 
(B) Dissipation of energy (D) Oscillating energy 
Which one does not work according to resonance? 
(A) T.V . (C) Radio 

(B) Microwave oven (D) Bulb 

In SHM K.E is greater than potential energy at 
the distance of : 

(A) x,/2 (C) x/8 

(B) x,/4 (D) All of these 

Which of the following is not an example of SHM: 
(A) Motion of pendulum 

(B) Motion of spring mass system 

(C) Vibration of tuning fork 

(D) Motion of fan 

Particle is in simple harmonic motion with period 
“T”, At time t = 0 it is at the equilibrium point. Of 
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the following times, at which time is it farthest 
from the equilibrium point? 


(A) 1.5T (C) 0.7T 

(B)T (D) 1.25T 

A particle moves back and forth along the x axis 
from x = —Xq_ to x = +x, in simple harmonic 


motion with period T. At time ¢ = 

x =+x,,. When t = 0.75T: 

(A) it is at x = 0 and is traveling toward x = 4%, 

(B) it is at x = 0 and is traveling toward x = Ns 

(C) it atx = +x,, and is at rest 

(D) it is between x = 0 and x = +x,, 
toward x = —x,, 

A block attached to a spring oscillates in simple 

harmonic motion along the x axis, The limits of its 

motion are x = 10 cm and x = 50 cm and it goes 

from one of these extremes to the other in 0.25 s. 

Its amplitude and frequency are: 

(A) 20 cm, 2 Hz (C) 20 cm, 4 Hz 

(B) 40 cm, 2 Hz (D) 25 em, 4 Hz 

The acceleration of a body executing simple 

harmonic motion leads the velocity by what 

phase? 

(A) 0 rad (C) x/8 rad 

(B) 7/4 rad (D) x/2 rad 

A 3kg block, attached toa spring, executes simple 

harmonic motion according to x = 2 cos(50t) 

where “x” is in meters and “t” is in seconds. The 

spring constant of the spring is: 


0. it is at 


and is traveling 


(A) IN/m (C) 100N/m 
(B) 150N/m (D) 7500N/m 
Tha 


-s¢ period of a simple pendulum is 1 s on Earth, 
When brought to a planet where g is one-tenth 
that on Earth, its period becomes: 

(A) 1s (C) 1Af10 s 

(B) 1/10 s (D) 10s 

A simple pendulum of length “L” and mass “M” 
has frequency “f”. To increase its frequency to 2f: 
(A) increase its length to 4L 

(B) decrease its length to L/2 

(C) increase its length to 2L 

(D) decrease its length to L/4 

An object of mass “m”, oscillating on the end of a 


spring with spring constant “k”, has amplitude 
“A” its maximum speed is: 


(A) Ayfk/m (C) A?k/m 
(B) A\mv/k (D) Am/k 


When K.E energy of SHM is maximum, its: 
(A) P.E is zero 


(B) Acceleration is zero 

(C) Restoring force is zero 

(D) All P.E acceleration & restoring force are zero 
Sharpness of resonance is: 

(A) directly proportional to damping force | 

(B) inversely Proportional to damping force 

(C) equal to square of damping force 

(D) equal to square of damping force 


04. (D) 


83 


- A simple pendulum suspended from the ceiling of 
a lift has time period “T”, when the lift is at rest. 
When the lift falls freely, the time period is: 


13] 


(A) Infinite (C) T/g 
(B) Zero (D) g/T 

132. The energy of S.H.M is constant at: 
(A) Mean position 


(B) In between mean position 
(C) Extreme position 
(D) All positions during SHM 
133. Total distance traveled by bob of simple 
pendulum in one vibration is equal to: 
(A) Amplitude (C) Square of amplitude 
(C) 2 x amplitude (D) 4 x amplitude 
134. Natural frequency of simple pendulum depends 
upon: 
(A) Its mass 
(B) Square of its length 
(C) Its length 
(D) Square root of its length 
135. For what displacement the P.E becomes % of its 
maximum value? 
(A) x = x, 
(B) x =x,/4 


(C) x =x,/2 
(D) x = x,2/2 


OSCILLATIONS 
(SOLUTIONS) 


The oscillatory motion taking place under the action 


of restoring force is called simple harmonic motion. 
02. (B) 


X = x,cos(at) 


= = X,cos(wt) > cos(wt) = (1/2) 


wt = cos”'(1/2) = 7/3 
Feta Fo T= 6=6(15)=65 
03. (B) ; 
x = x,sin® => x? = x,’sin’?@ = * = sin’0 


> 


2 2 93 Vv" 
V=v,cos0 => v? = v,7cos"0=> 72 = cos’ 
2 v- ; 
—3+—3 = sin’ + cos0 = | 
Xo Vo 


which is the equation of ellipse. 


a=—«"x 
at mean position x= 0 
=~-7(0) =0 


7 Enemmmee 
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05. (D) 


a 


Ke 0 + he . 

In one vibration potential energy 1s completely 

converted in to kinetic energy two times. 
06. (C ‘ 
2 In one time period potential energy is completely 
converted in to kinetic energy two times. So, the sve 
by which potential energy Is completely conve e 
into kinetic energy once in half of time period (T/2). 
07. (C) : 

a= "x _ 

according to given condition 

w= I> 0=! = a. 1 => T= 2m second 


08. (A) 
v = v,cos(wt) 


Staring from mean position t = 0 
v=v,cos0° = v, 


09. (D) 
M 
o M+M 
2 
T= 2m | = vi(2 %) =V2T 
10. (B) 
C 
T= 2r\ |= 
n/t 
To vet 
As the length of pendulum is measured from center 
of mass of bob to the rigid support. When child 
Stands up in the swing, length of pendulum will 
decrease. So, time period will also decrease. 
11. (A) 
C 
T= 2r\ |= 
mi! 
To ve 
Time period of pendulum increases €xponentially 
(T « C') with length of pendulum. 
12. (B) 


The negatively charged Bob wiii be attracted by 
Positively charged plate. Hence the net force in 


vertically downwards direction in increased, This 
leads to a new value of “g” Which is obvious] 
increased. With the new increased value of “g” bej 
used in the formula we 
expression of tiie period 
inversely proportional to accel 


r is 
€ration due to gravity, 


13. (C) 


14. (B) 


15. (D) 


16. (D) 


17. (B) 


18. (D) 


19. (D) 


20. (C) 


Therefore time period will decrease. =] 
The velocity of body performing SHM at mean 
position is given by: 

Vo = Xo = Vo X Xo (w = constant) 
Compare the given equation with 


a=-wx 
2n 


2 
o=b2o=\b> 7 = Vb= T= 


Distance covered during | vibration = 4(amplitude) 
=4A 


In simple pendulum 
T = mgcos8 ; 
At mean position 8 = 0° 
T=mg (maximum) 


When a periodic force acts on a body and the time 
period of the periodic force is equal to the natural 
time period of the vibrating body, then the amplitude 
of the vibration markedly increases. This process is 
called resonance. 


a! 342_] (; ey ged kK) 2 1,42 
E goa? = Fm(~ [EY a2=tm(E)a? = tea 


‘If“A” same, the energy will remain same. 


K.E. = akx(1 - %) = TE(I zs x) 


és TE(1 = a) ~ TE(I = i - TE(3) 


ee | 1. 
l-— =- was St ates 
10-4 1 ~4= 799 
x 3 
“100° 4 
2 _ G)(100 [)G00) 10 
i 4 > x= AWC00) 105 = 5 3 cm 
a M 
T= 2m | 
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22. (D) 


23. (B) 


24. (A) 


25. (A) 


26. (A) 


27.(A) 


5T M+m 
3°? k 

M+m 
st3 7 k - M+m_ 142 
T M M M 

om V 

m m 25  m_ 25 16 
Sot? tM 9 Moola 


As we know that when a body is moving along the 
circumference of circle with constant angular 
velocity, then its projection performs SHM along the 
diameter of circle. So, 

time period of its projection along diameter (SHM) = 
Time period of particle moving along the circle 

As, the motion of particle along the circle is similar 
to the motion of low orbiting satellite. We know 
that the time period of low orbiting satellite is 
= 84 min. 


The energy of the oscillation comes from the driving 


source. At resonance, the transfer of energy is 
maximum. 


Pendulum having time period equals to 2 seconds is 
known as 2™ pendulum. 


28. (D) 


29. (B) 


30. (D) 


31. (A) 


32. (A) 


31. (D) 


32. (C) 


33. (D) 


34, (A) 


ov 


(m, = 900g — 500g = 400 g) 
1 1 
T2 =5T) a 3(2) =Is 


kK’ =k+k=2k 
is (K(k) _ (K)(2K) _ 2 


ktke  k+2k. 3 K for series combination) 
m 3m 
T=2m [25 = am fa 


l 2 
K.E. = ak(Xe -x*) 


Me parallel combination) 


\n os 3 
iT] il iT] 
N nw N 
ql 
i] 
Ae 


At mean ‘tial x=0 


= Six? (maximum) 
kik, ; ; ae 
k. = Kit ke (for series combination) 


T= 2m [oa = ay fn tke) 
= 2 \ Tikal(ky + ky) kik 


Time for | oscillation = T 


Time for 3/8” oscillation = or 


kK =2k+k+k=4k 


ita 
g-a 


As space laboratory orbiting around the Earth is a 
freely falling object. So, a=g 


(for parallel combination) 


For freely fa li ling body a= 
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35. (A) 


39. (C) 


40. (D) 


41. (B) 


44. (A) 


45. (C) 


46. (C) 


By the definition of SHM 
ao-x 


K.E. = P.E. 

I ” 4 ] 7 oe] 2 2 

aK(Xo" -x)= kx” =X, -X =x" 
2 

Pies 2_ Xo = 22 

2x" =X5 =X 2 =x 2 


‘When a body is moving along the circumference of 
circle with constant angular velocity, then its 
projection performs SHM along the diameter of 


circle. 


L 
Vo _ Xo _ 1 
a Xo @ 
with its natural frequency 


When a body is oscillating 
without the interference of an external force, then 
its oscillations are called free oscillations. : 


Point “O” represents the mean position. 
At mean position . 


K.E= SkXe? and P.E=0 
At extreme position 
P.E= Phx? and K.E=0 


51. (A) 


52. 


§3. (C) 


54. (C) 


2 

a g l 

== ===> T 

Tk : 

g 
47. (D) 
m 

T=2 k . 

“m” and “k” is independent on the height. 
48. (D) 

a = wx . *. . 

Acceleration is a vector quantity it will vary by 

varying the magnitude and direction. 
49. (A) 

, : 
= ho" 
I 3 9 
= 5(200)xo = x2 =Joo 2% 107 938™ 
50. (C) ee 
plane will disturb the 


The resonance in th wing of 
motion of plane. So, it will be dangerous. 


DN eee 


(A) z 
- ox 


i 


(straight line) 


If we take initial phase “® = 90° or (3) So, 
x =x, sin(wt + 90°) = x, cos wt 


x = 0.01sin (100zt) 


- x=x,sin (at) 


55. (B) 


56. (A) 


57. (B) 


by comparing 


= 2n 1. 
oO = 100" > = 100n => T = 59 = 0.02 sec 


ki unit if surface tension and spring constant is 
m. 


As the springs are in parallel with same hook. So, 
k,=k+k+k=3k 


Xx, 
The K.E and P.E will be same at a distance x = Wai 
s in half. 


This will happen at two different point 
ts in next 


vibration. This will repeat at same two poin 
half vibration. 


oe 
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58. (B) 


59. (B) 


60. (B) 


61. (C) 


62. (A) 


63. (C) 


64. (D) 


x = 2cos(50t) 
compare it with 
X = xcos(iwt) 
Xo=2 and 


w= 50 
Vo = XoW = (2)(50) = 100 m/s 


L _ aL L 
T= am | =T = air >= me = constant 


m 


If a spring is cut into two halves then the spring 
constant of each half will be doubled. 


k’ =2k 

2 m_ 1 ey le ji re 

ream fem [Bb om/B) =n 
aoe 
g 


As the time period of simple pendulum does not 
depends upon the mass of bob. So, it will remain 
same. 


During simple harmonic oscillations, a body 


overshoots its rest position due to inertia. 


As we know that when a body is moving along the 
circumference of circle with constant angular 
velocity, then its projection performs SHM along the 
diameter of circle. 


69. (C) 


70. (B) 


71. (D) 


72. (B) 


73. (B) 


74. (C) 


75. (B) 


76. (D) 


77.(D) 


78. (B) 


79. (D) 


a= "x 
at mean ((equilibrium)) position x = 0 
a=w'(0)=0 (minimum) 


2n 2n 
w= 2 =1Hz 
In SHM 


a 
eX Ve constant. 


A body is in equilibrium position during SHM if it 
has zero acceleration and acceleration will be zero if 
displacement is also zero. 


aa k- 


a~—im* 


x = 0.25sin (7/4)t 
x = x,sin (wt) 
by comparing 


21 Tk 
o=n/4=> T =4>T=8s 


°° 7 x 
v= ox," - x° = XW ¢ -*) 


Angle “@ = wt” which specifies the magnitude of 
displacement as well as the direction of motion of 
the point performing SHM is known as phase. 


A physical system under going forced vibrations is 
known as driven harmonic oscillator. 


1; 
P.E. = 5kx 


P.E. = Fe (xe/2)? = Hak?) = ITE) or 25% of T.E. 


As body starts from mean position after 7/2 
vibrations (3 and % vibration) the body will remain 
on the mean position. 

K.E. =E 

P.E.=0 


The kinetic and potential energies will be equal at 


x= 73 This condition appears 4times in complete 


vibration. So, its frequency is 4f. 
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81. (D) 


82. (C) 


83. (B) 


84. (B) 


85. (B) 


87. (A) 


UDI UD [Ustillaiiuns) 


The frequency of oscillating simple pendulum is 
given by: 


It is independent to amplitude. 


bjected to an external 


If an oscillating system is su 
forced 


force, then its oscillations are called 
oscillation. ‘ 


Resonance occurs when the frequency of the applied 
force is equal to one of the natural frequencies of 
the vibration of the forced or driven harmonic 
oscillator then the amplitude of the vibration 


markedly increases. 


Radio and microwaves are the applications of 
electrical resonance. 


The collapse of bridge is suspected to be due to 
violent resonance oscillations. 


A heavily damped system has fairly flat resonance 
curve in an amplitude frequency graph. 


Anplitude 
i 


Driving frequency 


A heavily damped system has fairly flat resonance 
curve in an amplitude frequency graph. 


ax—x 

When a body moves from mean to extreme position 
then displacement increases, magnitude of 
acceleration increases but in opposite to 
displacement. 


> 


( 2 sC rT 10 1 ‘ 10 
T= 23 = = 4n-- _ gt _(0jdy =-—s 
anton 4nr—- = C 4 2 r 4 


k. = nk = (4)(2000) = 8000 N/m 


The oscillations in which the amplitude decreases 
steadily with time are called damped oscillations. 

Such a process in which energy is dissipated from 
the oscillating system is called damped oscillations 


or damping. 


Any pendulum undergoes simple harmonic motion 
when the amplitude of oscillation is small. 


= 


F =-kx 


93. (A) 


94. (A) 


95. (A) 


96. (B) 


97. (A) 


98. (A) 


99. (B) 


100. (C) 


101. (A) 


102. (D) 


103. (D) 


W = (Favg) (d) = (3 k Xe) 


I 2 
P.E =5 kX 


Movement of paper 


Ee, 


= 
Ss zs 
FSIS 


This is sine curve. 


The tension in the string will be maximum at mean 


position 
T=mg 


In all other cases the tension will be less than 


maximum value. 


Or 
For one revolution 
6 = 2n rad 


So, o= 2n(+) =2nf 


t 246 
T=T0 = Too ~ 2-465 


@ = 2nf = (2)(m)(5) = 102 rad/s 


r= 2m|E= LJ. 
g & 2x ° 


At mean position “ 
a! ( ) 2 
KE. = aKXo 1- x2 = 
(maximum) 
1 l 
P.E. = kx’ = 3k(0)* = 0 


(27 is unit less) 


1 . a ) = 1 2 
ak% 1-32 = akXe 
(minimum) 


In microwave oven heating and cooking of food 
occurs due to resonance. The waves produced in this 
type oven have a wavelength of 12 cm at a frequency 
of 2450 MHz. 

Distance covered in time period “T” = 4(amplitude) 
=4a 

Distance covered in time “T/4” =a 


A vibratory motion in which the acceleration of the 
body is directly proportional to the displacement 
from the mean position and is always directed 


towards the mean position is called simple harmonic j 
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_———sSsS : 
= motion (SHM). Mathematically: 


> > 
ax-xX 
104. (C) 
P.E. = 5kx” 


P.E. <x" 


105. (A) 
The time period of the simple pendulum is given by: 


T=2n\[* 


As the time period of the simple pendulum is 
independent of mass of bob. So, if the suspended 
mass is double it does not affect the time period of 
simple pendulum. 


106. (C) 
C 
=? ad 
T=2n B 
Te 
Ve 
AS 


_GM 1 
ge eR 


BLahore > 2Murree 


Taturee > T Lahore 
107. (A) 
0.04 
108. (D) 


When a body is oscillating with its natural frequency 
without the interference of an external force, then 
its oscillations are called free oscillations. 


109. (B) 


; ,=— mgsind 
110. (D) : 
' : 
111. (D) 
l t gr _ (ly 
T= = = = 57 = = 
2 gor ani = C a 4 7 o25m 
(ger 
112. (C) 


If we take initial phase “ = 90° or (5). So, 


X =X, sin(wt + 90°) 
X =X, COs wt 


113. (C) 
KE. =2k (1 ‘;) 
E, = 9kxo (1-37 


i uf OY eg 
(K.E.)max = kX 1-\2 = 9kXo 


xe 
KE. = (KE -4;) 

114. (C) 

Application of damped oscillations is the shock 

absorber of a car which provides a damping force to 

prevent excessive oscillations. 

115. (C) 


_L /g ae 
po da fPareg 
fale on fee 
fF \e™ \2tf2 

cane ( x) 
K.E. =5kxo (1-2 


1 
P. Emax = 3kXo 


116. (D) 


Ifx=0 
P.Ennax _ | 
K.E 

Ifx #0 

.s Pes 
117. (B) 

Such a process in which energy is dissipated from 

the oscillating system is called damped oscillations 

or damping. : 
118. (D) 
: All work on the principle of resonance except bulb. 
119. (D) 


Atx== 


KE. ( -) mal -2) =TE(I 6) 
=TE(I -4) -TE(;) 


l 
P.E. = 4(T.E) 


Xe 
AUx=] 


ai 3f;.. 5 ¥— x 4 

KE, =5kx (1-3)-1e(1-5)-12(1- ) 
1) (ls 

=TE(1~76)=TE (jg 
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Aix=2 
i 2 2 
ce fut(fl)-ne (1-8) ru 
=TE pls . 63 
TE(I -34) =TE (2) 
i 


PE, = 640 l-E) 
In all above cases K.E > PE 
120. (D) 
Motion of fan is a rotatory motion. 
121. (D) 
When body starts from mean position, after time T it 


completes one vibration. Four equal steps are 
covered in one vibration. 
Time for | step (mean to extreme) = 0,25T 
So, after 1.25T (T + 0.25T), the body will be farthest 
from equilibrium point. 
122. (A) 
0.25T 


0.25T 
25 | ; 0.25T 
-Xm 8 +Xm 


< Xo >|< Xo 


123. (A) 


10cm oO 


40cm 

0.25s 
2x, = 40cm => x, = 20 cm 
T =2(0.25)s=0.5s 


50cm 


124. (D) 


125. (D) 


In mass spring system 
wo = & = k = mw? = (3)(50)* = 7500 N/m 
126. (D) 


L 

T= 2n\]5 

aN 
7 g/10 _ 
TT! a 

am\ | 5 
T’ =\10T =J10(1) = 10s 

1 1 ~ 
BEN ler el 


Lae date) ql 


127. (D) 


128. (A) 


130. (B) 


131. (A) 


132. (D) 


133. (D) 


(A) C 


The amplitude as well as the sharpness, both depends 
upon the damping. Smaller the damping greater 
will be the amplitude and more sharp will be the 
resonance. 


T=2 = 

g-a 
For freely falling a= g 

C 

T = 2 =n 

g-g 
E=K.E + P.E = constant 

Xo “Xo 


-Xo C +Ko 
= > 


Xe 
Distance = 4(amplitude) 


If the mass of the bob of a pendulum is doubled 
its time period is: (UHS 2008) 

(A) Halved (C) Unchanged 

(B) Doubled (D) Increases four times 


C 
isesf 


Time period of simple pendulum is independent 
of mass of bob. 


The angular frequency of simple pendulum is 
directly proportional to: (UHS 2008) 


(Cc) Ve 
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3 The acceleration is proportional to the 
displacement and is directed towards mean 
position in motion. (UHS 2008) 


(A) Gravity (C) Uniform 8. What is the period of mass spring system during 
(B) Simple harmonic (D) Projectile SHM if the ratio of mass to spring constant is %? 
(UHS 2011) 
(A) ms (C) l/r s 


4, If the mass attached with a spring becomes four 
times, the time period of vibration becomes: 
(UHS 2602) : 9, Waveform of SHM is given in figure. At what 
(A) One fourth (C) Half time/times displacement is equal to zero? 
(B) 3/4 (D) Double (UHS 2011) _ 
$ 
4a 
4 
5. In a microwave oven, the wave produced has a 
wavelength of 12 cm at a frequency of: (UHS 2009) 
(A) 2452 MHz (C) 2455 MHz D 
(B) 2456 MHz (D) 2450 MHz (A) T/4 only (C) 0, T/4, 3T/4 and T 


(B) 3T/4 onl D) 0, T/2 and T 


The frequency of waves produced in microwave 
oven is 2450 MHz 


At the time t = 0, T/2 and T the body is at mean 


_ . . . position. So, the displacement is zero. 

* is ; = 2 aioe performine ag aereems 10. A simple harmonic oscillator has a time period of 
motion is at mean position; when t = T/4, it will 10 seconds. Which equation relates its 
#8 i and extreme position acceleration “a” and displacement ait (UHS 2012) 
(B) Again at mean position (A)a=-10x (Oa=- (22) x 
(C) Beyond extreme position , 10 
(D) At extreme position (B) a=—(20n)x E 


(D) 


yeast . (20 . (20 
X = x,Sin(wt)=>x = x,sin T xt} =x,sin 4 


. (% ae 
x = x,sin (5) = +x, (extreme position) 


7. In a simple pendulum, the tension in the string is: 11. When the length of a simple pendulum is doubled, 
(UHS 2010) find the ratio of the new frequency to the old 
(A) mg sin® (C) g cos6 frequency? (UHS 2012) 
B) mg cos0 D) 20 1 
Ov 


l 
(B)5 (D) = 
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17. 


13. 


14. 


the expression 


For vibrating mass-spring system, ress 
"is given 


of kinetic energy at any displacement “x 
by? (UHS 2013) _ 


(A) dex 1- %) (C) Smal | - SS 


lL I a2 
(B) xkxo (D) mo Xo 


The K.E of mass- spring system at any 
displacement “x” is given by: 

2 
K.E= akXxs (1 - *) 
Variation of amplitude with respect to time for an 
oscillating object is shown in figure. 


+Y, 
20 t 
E 
< 
-Y, 
Identify the oscillation: (UHS 2013) 
(A) Damped (C) Un-damped 
(B) Critical (D) Heavily damped 


As the amplitude of vibrating body remains same 


with the passage of time. So, the oscillation is un- 
damped. 
In a simple Harmonic Motion with a radius “x,”, 
the velocity of the particle at any point is: 
(UHS 2013) 


(A) v= wyx,?- x” 
oO 


The velocity of particle performing SHM at any 


displacement “x” is given by: 
m 


16. 


Frequency of simple pendulum of length 9.8 m 
will be: (UHS 2014) 


(A) 27 hertz (C) = hertz 
bs Ls 
(B) 5 hertz (D) 7 hertz 


pol, /e. 3 A 
2n\C 2n\j9.8 2n 

A body performs simple harmonic motion with a 

period of 0.063 s. the maximum speed of the body 

is 3.0 ms“. What are the values of the amplitude 

Xo (m) and angular frequency @ (rads”')?(UHS 2014) 

(A) x,=0.03,@=100 (C)x,=5.3,@=16 

B) x, = 0.19, w = 16 D) x, = 3.3, o = 100 


9 = XW = 0,03)(100) = 3 m/s 
Food being cooked in microwav 
example of: (US 2014) 


(A) Beats 
(B) Overtones 


e oven is an 


(C) Resonance 
(D) Stationary waves 


s an example of electrical 


Microwave oven |! 
resonance. - ; 
: spring system with 

r of a mass : 

18. Potential energy in simple harmonic 


i t 
respect to displacemen! 
motions (SHM) is shown In the figure. 


=X, 0 +X, 
‘ch of the following represents the total energy 
pps during SHM? (UHS 2014) 


of mass spring system 
Ne radl 0 +X, 


(A) (C) 


Total energy remains constant during SHM. So, 
the graph will be straight line and parallel to 
litude axis. 
19. Mathematical formula of maximum velocity (v,) 
for a body executing simple harmonic motion is: 
(UHS 2015) 


(C) vp = “¢ - x) 


(D) vo = myx,” -x’ 


(A) Vo = Xo@ 


k 
(B) v= m x0" -x? 


The maximum velocity at mean position of body 


performing SHM is 


20. What should be the length of a simple pendulum 
whose Period is 6.28 second at a place where g= 
- 10 ms™. (UHS 2015) 


(A) 9.8m (C) 6.28 m 


21. What should be the ratio of kinetic energy to total 
energy for simple harmonic oscillator? (UHS 2015) 


oe 
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22: Resonance occurs when the driving frequency is: 
(UHS 2016) 
(A) Greater than natural frequency 
(B) Less than natural frequency 
(C) Unequal the natural frequency 
(D) Equal to the natural frequency 


(D) 

By definition of resonance. 
23. Tuning a radio is an example: (UHS 2016) 

(A) Natural resonance (C) Mechanical resonance 
(B) Free resonance (D) Electrical resonance 


Tuning of radio is an example of electrical 
resonance. 


24. In mass spring system, mass “m” is attached with 
spring of constant “k” with time period “T," then 
mass is replaced by “2m” with the same spring. 
What will be the time period “T,”? (UIIS 2017) 

(A) T2=/2T; (C) Ts=27; 
(B)Tz= 1, __ 


25. A body performing SHM with displacement 
= x, sin (@t + >) when t = 0, x = x,. What is the 

value of phase angle “"’? (UHS 2017) 
(C)-—1 
(D) x/2 


xX = x, sin (wt + >) 
put t= 0 and b = 1/2 
x =x, sin (0 + 1/2) = Xo = 
26. Angular displacement of a point moving in a 
circle of radius 10 cm when displacement of 
projection of this point along vertical diameter of 
circle is 8.66 cm will be: (UHS 2017) 
(A) 30° (C) 60° 
(B) 45° (D) 75° 


x 


x= x,sind => sin8 = 


= 60° 


(A) The body is at extreme position 

(B) The body is exactly half way down between 
mean and extreme position 

(C) The body is at mean position 

(D) The body is somewhere between mean and 

extreme position 


(C) 
K.E= akxe(1 %) 
Xo 
At mean position x = 0 


l 4 
K.E = Skxg” 


(maximum) 


28. If the time period of oscillations is 20 micro-sec, 
then what will be the frequency of that oscillating 
body : (UNS 2018) 
(A) 5000 Hz 
(B) 1000 Hz 


(C) 50000 Hz 
(D) 20000 Hz 


29. Simple harmonic motion of a body is described by 
which statement mentioned below: (UHS 2018) 
Kk: K.E is maximum when displacement x = 0 
L: P.E is maximum when x = 0 
M : P.E is maximum when x = +x, 
(A) K, L and M (C) Land M 
(B) K and L (D) K and M 


At mean position x = 0, => K.E = maximum 
At extreme position x = x,, => P.E = maximum 
30. When the frequency of the applied force becomes 
equal to one of natural frequencies of body then 
the body oscillates with maximum displacement 
this phenomenon is called: (UHS 2018) 
(A) Damping (C) Heating 
(B) Reverberation (D) Resonance 


At resonance the amplitude of vibrating body is 

maximum. 

31. When the length of simple pendulum is doubled, 
then ratio of its new time period to old time 
period is: (UHS 2019) 
(A) 2y2 


w 
Si 


A wire has a spring constant of 5 x 10° N m”', It 
is stretched by a force to extension of 1.4 mm. | 
calculate the strain energy stored in the wire: 


(UHS 2019) 
(A) 4.9 x 107 J (C) 4.9 x 10°) 
(B) 4.9 J (D) 4.9 x 1075 
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=(5 x 10*)(1.4 x 1.4 x10) = 


=4.9x107J 
In simple harmonic motion, acceleration will be 
maximum, when object is at: (UHS 2019) 

(A) Maximum displacement from mean position 

(B) Center position 

(C) Mean Position 

(D) Half of the maximum displacement from mean 


2 
= -w"x 


at extreme position x = X, 
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Doppler's Effect is applicable to: 

(A) transverse waves 

(B) longitudinal waves 

(C) mechanical waves 

(D) mechanical and electromagnetic waves 


The points in a wave separated by the 
displacement “x” have the phase difference of: 


(A) A oe 
r 2m) 
(B)= oo 


If the length of a piano wire (of given density) is 
increased by 5%, what approximate change in 
tension is necessary to keep its fundamental 
frequency unchanged? 

(A) Decrease of 10% (C) Decrease of 5% 

(B) Increase of 5% (D) Increase of 10% 
A-plane produces the sonic boom when: 

(A) its speed is greater than sound 

(B) its sound is much louder 

(C) it produces sound of high energy 

(D) it produces sound of high amplitude 

The spectral line of a certain star is observed to 
be “Doppler shifted” from a wavelength of 500 
nm to a wavelength of 650 nm. This is possible if 
the star is receding at: 


500 3 
(A) §50 ¢ (C)i9° 

650 150 
(B) 509° (D) 599° 


If the distant star is receding from us, the spectral 
lines from such a star when examined on Earth 
will show: 

(A) No shift in frequency 


_(B) A shift in frequency towards the red end 


(C) A shift in frequency towards the violet end 

(D) shift in frequency towards ultraviolet 

Reflection of Radar waves from the aero-plane is 
an example of: 

(A) Resonance (C) Interference 

(B) Doppler’s effect (D) All of these 

A person moves with a speed 1/3 the speed of 
sound waves towards the stationary source of 
sound. Then the frequency of sound waves heard 
by the person will: 


(ayer (3 


(B) 3 (D) af 


Due to overlapping of two identical waves the 
speed of resultant wave: 
(A) Decrease 
(B) Increase 


(C) Becomes velocity 
(D) Remains same 


16. 


17. 


18. 


19. 


20. 


95 


10. In the following properties of a wave, the one that 


is independent of the others in its: 

(A) Velocity (C) Frequency 

(B) Amplitude (D) Wavelength 

A progressive wave of frequency 500 Hz is 
traveling with a speed of 350 m/s. A compression 
maximum appear, at a place at a given instant. 
The minimum time interval after which a 
rarefaction maximum occur, at the same place is: 


l l 
(A) 3508 (C) To00 § 


l l 
(B) 5008 (D) 3595 
Longitudinal waves are also known as: 
(A) Transverse waves 
(B) Pressure waves 
(C) Particle waves 
(D) Electromagnetic waves 
When source and observe moving away from each 
other then the new frequency will be: 


(aye = (*")r cr =(*S%)r 


vtu 


wr -( 


Longitudinal and transverse waves 
distinguished by the property of: 

(A) interference (C) reflection 
(B) diffraction (D) polarization 
With what speed should an observer move 
towards a stationary source of sound so that 
frequency of sound emitted by source may appear 
double of its actual frequency as listen by the 
observer. Take speed of sound “vy” and that of 
observer as “u”: 

(A)u=v (C) u=2v 

(B) u=v/2 (D) u=3v 

A star is moving towards Earth shows: 

(A) blue shift (C) green shift 

(B) red shift (D) All of these 

Which of the following cannot be used in RADAR 
system? 

(A) infrared rays (C) microwaves 

(B) X-Rays (D) radio waves 

The frequency of sound appears 10% less to a 
moving observer. What is the speed of observer? 
(take speed of sound 350 m/s) 

(A) 10 m/s (C) 35 m/s 

(B) 20 m/s (D) 40 m/s 

A stretched string fixed at both ends vibrates in 
“n” loop. Its length in terms of wavelength is: 


1 
(Ayn +105 ©(n+5)2 


x 
(B)(n-1)4 (p) nz 


The speed of the waves in the string in terms of 
the tension F and mass per unit length (m) of the 
string is given by: 


can be 
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(A) v= v= 
F , a 
@v=afE ov=\e 


Electric and magnetic fields constitute: 


_ (A) Electromagnetic wave 


(B) Transverse waves 
(C) Longitudinal waves 


(D) Stationary Waves ; 
Distance between any two consecutive crests or 
troughs is called: 

(A) Frequency (C) Wavelength 

(B) Period (D) Phase difference 


If 20 waves pass through the medium in 1 sec with 
speed of 20ms" then wavelength is: 

(A) 20m (C) 400m 

(B) 2m (D) Im 

Progressive wave of frequency 300 Hz are 
superimposed to produce a system of stationary 
waves in which adjacent nodes are 1.5 m apart. 
What is the speed of progressive waves? 

(A) 100 m/sec (C) 450 m/sec 

(B) 200 m/sec (D) 900 m/sec 

In stationary wave, the velocity of particle at node 


is: 
(A) Maximum (C) Zero 

(B) Minimum (D) Constant 

In each of the following two situations a source 
emits sound with a frequency of 1000 Hz. In 
situation I the source is moving at 100m/s toward 
an observer at rest. In situation II the observer is 
moving at 100m/s toward the source, which is 
stationary. The speed of sound is 340m/s. The 
frequencies heard by the observers in the two 
situations are: 

(A) I: 1417 Hz; Il: 1294 Hz 

(B) I: 1294 Hz; II: 1294 Hz 

(C) I: 1417 Hz; Il: 1417 Hz 

(D) I: 773 Hz; II: 706 Hz 

Which of the following is not the case of Doppler’s 


effect: 
we (tS 
(B) (ews (D) (; a 


When the wave propagates, what is true about 
points “P” and “C” in the below figure? 
P P’ 


C 


Q 
(A) They are always in-phase with each other 
(B) Sometimes in-phase but sometimes out-of-phase 
(C) They are always out-of-phase with each other 


_ (D) neither in-phase nor out-of-phase 


The frequency of sound is f and velocity is v, if 
frequency increases to 4f velocity will be: 
(A) v (C) v/4 


30. 


31. 


32. 


33. 


34. 


36. 


37. 


38. 


39. 


(B) 4v (D) 2v 

Transverse mechanical waves can propagate: 
(A) both is gas and metal 

(B) in gas but not in metal 

(C) in metal but not in gas 

(D) neither in gas not in metal 

A source emits sound with a frequency of 1009 
Hz. It and an observer are moving in the same 
direction with the same speed, 100m/s. If the 
speed of sound is 340m/s, the observer hears 
sound with a frequency of: 

(A) 294 Hz (C) 545 Hz 

(B) 1000 Hz (D) 1830 Hz 

If stretching force in a stretched wired jg 
increased then its frequency of oscillation: 

(A) decreases (C) remains same 

(B) increases (D) none of these 

The frequency of stationary waves in an organ 
pipe for third overtone when both ends are open 
is given by: 

(A) fy = v/2L (C) f= 3v/(2L) 

(B) f; = 4/2L (D) fs = 4v/(2L) 

A 100 cm long string fixed at its two end is 
plucked from the middle. The wave length of 
stationary waves generated is : 

(A) 0.5m (C) 2m 

(B) Im (D) 3m 

In standing wave if A = (/2 in case of string when 
the number of loops are: 

(A) one 

(B) two 

In stretched 
independent of: 
(A) tension 

(B) length 

(C) total mass of string 

(D) the point from where the string is plucked 

A stationary source emits a sound wave of 
frequency “f’. If it were possible for a man to 
travel toward the source at the speed of sound, he 
would observe the emitted sound to have a 
frequency of: 

(A) zero (C) £/2 

(B) 2f/3 (D) 2f 

The distance between node and anti-node is 85cm 
the velocity of sound is 340 ms” the frequency of 
waves is; 

(A) 100Hz (C) 200Hz 

(B) 250Hz (D) 340 Hz 

The frequency of the fundamental node of open 
ends organ pipe is 400 Hz. If one end of pipe is 
closed the fundamental frequency will be: 

(A) 800 Hz (C) 400 Hz 

(B) 600 Hz (D) 200 Hz 

When a wave moves through 10m, a_ point 
changes from crest to trough and time taken is Is. 
then the wavelength of the wave and its frequency 
are: 

(A) 20m, 0.5 Hz 


(C) three 
(D) four 
string, the speed of wave is 


(C) 10m, 1 Hz 
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(B) 0.5m, 20 Hz (D) Im, 10 Hz 

Set of frequencies which are multiples of 
fundamental frequency is called: 

(A) amplitude (C) beat frequency 

(B) speed (D) harmonics 

Which one is correct relation for fundamental 
frequency of open and close pipe: 

(A) fopen = 2 felosed (C) fopen = felosed 

(B) fetosed = 2fioen (D) fasen = 1/fetosed 

A phase angle of 180° is equivalent to the path 
difference of: 

(A) A/4 (C)A 

(B) 4/2 (D) 2A 

A piano wire has length L and mass M. If its 
fundamental frequency is f, its tension is: 

(A) 2Lf/m (C) 4LMf 

(B) 2MF/L (D) 4fL°/M 

An observer is moving with '4 of the speed of 
wave, away from the source its actual frequency is 
100 Hz find it’s apparent frequency: 

(A) 300 Hz (C) 125 Hz 

(B) 175 Hz (D) 75 Hz 

The ratio of the nodes and antinodes in a closed 
pipe system (open at one end is always): 

(A) less than one (C) equal to one 

(B) greater than one 

(D) less than or equal to one 

Oscillating charge produces: 

(A) mechanical wave (C) matter waves 

(B) electromagnetic wave (D) longitudinal wave 

A source of frequency “f’ sends waves of 
wavelength “2.” traveling with speed “v” in some 
medium. If the frequency is changed from f to 
“21”, then the new wavelength and new speed are 
(respectively): 

(A) 2A, v (C) 2/2, v 

(B) A, 2v (D) 2, v/2 

When a certain string is clamped at both ends, the 
lowest four resonant frequencies are measured to 
be 100, 150, 200, and 250 Hz. One of the resonant 
frequencies (below 200 Hz) is missing. What is it? 
(A) 25 Hz (C) 50 Hz 

(B) 75 Hz (D) 125 Hz 

A stationary source generates 5.0Hz water waves 
whose speed is 2.0 m/s. A boat is approaching the 
source at 10m/s. The frequency of these waves, as 
observed by a person in the boat, is: 

(A) 15 Hz (C) 20 Hz 

(B) 25 Hz (D) 30 Hz 

A stationary source “S” generates circular 
Outgoing waves on a lake. The wave speed is 


5.0m/s and the crest-to-crest distance is 2.0m. A: 


person in a motor boat heads directly toward S at 
3.0m/s. To this person, the frequency of these 
waves is: 

(A) 1.0Hz (C) 1.5Hz 

(B) 2.0Hz (D) 4.0Hz 

A stretched wire of length 1.0m is clamped at 
both ends. It is plucked at its center as shown. 


53. 


in 
nn 
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The three longest wavelengths in the wire are (in 
meters): 


(A) 4, 2, 1 (C) 2, 1, 0.67 

(B) 2, 0.67, 0.4 (D) 1, 0.5, 0.33 

The diagram shows four situations in which a 
source of sound “S” with frequency “f” and a 
detector “D” are either moving or stationary. The 
arrows indicate the directions of motion. The 
speeds are all the same. Detector 3 is stationary. 
The frequency detected is the same. Rank the 
situations according to the frequency observed by 


the detector D, lowest to highest. 
e-> <0 <?0 o> © @ <0 
D s D S DOS D 


1 7 3 4 

(A) 1, 2, 3, 4 (€) 4,3, 21 

(B) 1, 3, 4,2 (D) 2, 1, 3,4 

In transverse waves the particle of the medium 
vibrate: 

(A) along the direction of the motion 

(B) perpendicular to the direction of wave motion 
(C) opposite to the direction of motion of wave 

(D) do not vibrate 

The waves which do not require a material 
medium for their propagation are called: 

(A) mechanical waves (C) matter waves 

(B) electromagnetic waves(D) compressional waves 
The linear distance between two nearest points of 
a medium vibrating in phase is: 

(A) time period (C) frequency 

(B) phase difference (D) wave length 

The rise in pitch of an approaching siren is an 
apparent increase in its: 


(A) speed (C) amplitude 

(B) frequency (D) wavelength 
The distance covered by wave in I second is: 
(A) Wavelength (C) Wave number 
(B) Frequency (D) Wave speed 


Which one of the following media can transmit 
both transverse and longitudinal waves: 

(A) Solid (C) Gas 

(B) Liquid (D) Plasma 

An organ pipe with both encs open is 0.85 m long. 
Assuming that the speed of sound is 340m/s, the 
frequency of the third harmonic of this pipe is: 
(A) 200 Hz (C) 300 Hz 

(B) 400 Hz (D) 600 Hz 

The sounds of the frequency greater than 20000 
Hz are called: 

(A) supersonics (C) infrasonic 

(B) ultrasonic (D) all of these 

The louder the sound the greater will be its: 


(A) Amplitude - (C) speed 

(B) wavelength (D) frequency 

Pitch of sound depends upon: 

(A) Intensity of sound (C) Loudness of sound 


(B) Wavelength of sound (D) Frequency ofsound 
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If 30 waves per second pass through a medium at 
speed of 30 ms", the wavelength is: 

(A) 30 m (C) 15m 

(B) 1m (D) 900 m 

The waves associated with particles in motion are 
called: 

(A) Light waves 

(B) Matter waves 

(C) Electromagnetic waves 

(D) Both “A” and “B” 
When a transverse wave is reflected on going 
from a denser to rarer medium, then: 


(A) there is 180 phase shift 

(B) a crest is converted into trough 

(C) there is no change in phase shift 

(D) a trough is converted into crest 

The distance between two consecutive nodes or 
anti nodes is: 

(A) 4/4 (C) a2 

(B)A (D) 2A 

A 200 cm organ pipe with one end open is in 
resonance with a sound wave of wavelength 270 
cm. The pipe is operating in its: 

(A) fundamental frequency 

(B) third harmonic 

(C) second harmonic 

(D) fourth harmonic 

The wavelength ‘of the fundamental mode of 
vibration of closed pipe of length “C": 

(A) C /2 (cC)t /4 

(B) ¢ (D) 4 

Sonar is the technique used for detecting the 
object: 
(A) In air (C) underground 
(B) under water (D) on earth 
Stationary waves are generated on a string of 
length “C”. Its fundamental frequency is given by: 
(A) f, =2C/v (C) f, = v/20 
(B) f; =v/ C (D) f; = 2v/ C 
The distance between the node and the next anti 
node is: 
(A) 4/4 (C) x/2 
(B) A (D) 2% 
A string of length “€’ can be maintain the 
stationary waves of wavelength “” given by: 


2C 2 
(A) = (C) = 
(B) A, = 2Cn (D) A, = C/2n 


The phase angle of 90° is equivalent to a path 
difference of: 


(A) A/4 (C) Alz 
(B)A (D) 2A 
Stationary waves consist of: 

(A) Crest and troughs 


(B) Compression and elongations 
(C) Nodes and antinodes 
(D) reflection and refraction 


Which one is the correct relation for one end 
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losed pipe: 
(A) a /n (C) An =40/n 
(B) An = nv/ C (D) A, = nv/4C 
During a time interval of exactly one period of 
vibration of a tuning fork, the emitted soung 
travels a distance: : j 
(A) equal to the length of the tuning fork | 
(B) of about 330m 
(C) equal to twice the length of the tuning fork 
(D) of one wavelength in air | 
Car “A” has a siren sounding a note of 540 Hz. 4 
listener in car “B” hears a note of 544 Hz. Both 
move in same direction. One concludes that: 
(A) “B™ leads “A” and move faster 
(B) “B” is behind and moves slower 
(C) Both move with same speed | 
(D) “B™ leads “A” and moves slower 

For same mass and length, if tension of a | 
vibrating string is increased by four times, the 
speed of wave increases by: | 

| 


(A) 2 times (C) 4 times 

(B) 6 times (D) 2 times 
The fixed ends of a vibrating string are: 
(A) Nodes (C) Antinodes 
(B) Overtones (D) All of these 


The string of length “{" fixed at both ends is 
vibrating in two segments, the wavelength of wave 
is: 


(A) C /2 (C) C | 
(B) 2¢ (D) 4 
When two identical waves move in the same 
direction, they give rise to: 

(A) Stationary waves (C) Interference 

(B) beats (D) Doppler’s Effect 

At open end of an organ pipe: | 
(A) Nodes are formed 

(B) Nodes and antinodes may be formed | 
(C) Antinades are formed 


(D) Neither node nor anti-node is be formed 
Organ pipe “Y™ (open at both ends) is half as long 
as organ pipe “X” (open at one end) as shown. 


The ratio of their fundamental frequencies fy:fy 
is: 


y 
xX 

(A) 1:1 (C) 1:2 

(B) 2:1 (D) 1:4 


A stretched string 4m long and it has 4 loops of 
stationary waves, then the wavelength is: 

(A) 1m (C)2m 

(B) 3m (D) 4m 

A stationary wave is established in a string which 
vibrates in four segments at a frequency of 120Hz. 
Its fundamental frequency is: — 

(A) 15 Hz (C) 30 Hz 
(D) 480 Hz 
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shortest closed pipe that resona tas 

(A) 170 em a eons 100 Hz is: 

(B) 42.5 cm (D) 85 cm 

The lowest tone produced by a certain organ 

comes from a 3.0 m pipe with both ends ane: If 

the speed of sound is 340 m/s, the frequency ‘0 

this tone is approximately: 

(A) 7 Hz (C) 14 Hz 

(B) 28 Hz (D) 57 Hz 

If the speed of sound is 340m/s, the two lowest 

frequencies of an 0.5-m organ pipe, closed at one 

end, are approximately: 

(A) 170 and 340 Hz (C) 170 and 510 Hz 

(B) 340 and 680 Hz (D) 340 and 1020 Hz 

The waves used in “Sonar” are: 

(A) Electromagnetic waves(C) Matter waves 

(B) Sound waves (D) Water waves 

An organ pipe with one end closed and the other 

open has length “L”. Its fundamental frequency is 

proportional to: : 

(A) Ly | (C) WL 

(B) 1/L™ (D) L* 

Four organ pipes are described below. Which one 

has the highest frequency fundamental? 

(A) A 2.3 m pipe with one end open and the other 
closed 

(B) A 3.3 m pipe with one end open and the other 
closed 

(C) A 1.6 m pipe with both ends open 

(D) A 3.0 m pipe with both ends open 

The speed of stars and galaxies can be calculated 

by: 

(A) Compton effect 

(B) Doppler’s effect 


In the diagram below, t 
Displacement 


(C) Stefan’s law 
(D) Pascal's law 
he interval PQ represents: 


Time 


(C) wavelength 


(A) wavelength/2 
(D) period/2 


(B) 2 x amplitude 
Sinusoidal water waves are generated in a large 
ripple tank. The waves travel at 20 cm/s and their 
adjacent crests are 5.0 cm apart. The time 
required for each new whole cycle to be generated 


is: 


(A) 100s (C) 4.0s 
(B) 2.0 s (D) 0.25 s 
Any point on a string carrying a sinusoidal wave 


is moving with its maximum speed when: 

(A) the magnitude of its acceleration is a maximum 

(B) the magnitude of its displacement is a maximum 

(C) the magnitude of its displacement is a minimum 

(D) the magnitude of its displacement is half the 
amplitude 


A string carries a sinusoidal wave with an 
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(A) 2.0 m/s (C) 4.0 m/s 
(B) 6.3 m/s (D) 13 nvs 

A transverse traveling sinusoidal wave on a string 
has a frequency of 100 Hz, a wavelength of 0.040 
m, and an amplitude of 2.0mm. The maximum 
velocity in m/s of any point on the string is: 

(A) 0.2 (C) 1.3 

(B) 4 (D) 15 

A transverse traveling sinusoidal wave on a string 
has a frequency of 100 Hz, a wavelength of 0.040 
m, and an amplitude of 2.0 mm. The maximum 
acceleration in m/s’ of any point on the string is: 
(A) 0 (C) 130 

(B) 395 (D) 790 

The speed of a sinusoidal wave on a_ string 
depends on: 

(A) the frequency of the wave 

(B) the amplitude of the wave 

(C) the wavelength of the wave 

(D) the tension in the string 


The tension in a string with a linear mass density 


of 0.0010 kg/m is 0.40 N. A sinusoidal wave with a 
wavelength of 20 cm on this string has a 


frequency of: 

(A) 0.0125 Hz 

(B) 100 Hz 

When a 100 Hz osci 


(C) 0.25 Hz 

(D) 630 Hz 
llator is used to generate a 
sinusoidal wave on a certain string the wavelength 
is 10 cm. When the tension in the string is doubled 


the generator produces a wave with a frequency 


and wavelength of: 

(A) 200 Hz and 20 cm © 
(B) 100 Hz and 20 cm (D) 100 Hz and 14cm 

A column of organ is open at one end and closed 
at the other. The shortest length of such a column 
that will resonate with a 200 Hz tuning fork is 
42.5 cm. The speed of sound in organ must be: 

(A) 85.0nv’s (C) 170m/s 

(B) 340m/s (D) 470m/s 

A long string is constructed by joining the ends of 
two shorter strings. The tension in the strings is 
the same but string I has 4 times the linear mass 
density of string II. When a sinusoidal wave 
passes from string I to string II: 

(A) the frequency decreases by a factor of 4 

(B) the frequency decreases by a factor of 2 

(C) the wavelength decreases by a factor of 4 

(D) the wavelength decreases by a factor of 2 

Three separate strings are made of the same 

material. String | has length L and tension T , 

string 2 has length 2L and tension 2t , and string 

3 has length 3L and tension 3T . A pulse is started 


at one end of each string. If the pulses start at the 
the order in which they reach the 


(C) 141 Hz and 10‘cm 


same time, 

other end is: 
(A) 1, 2,3 (C) 
(B) 2, 3, 1 (D) 


amplitude of 2.0 cm and a frequency of 100 Hz. 
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108. 


109. 


110. 


111. 


112. 


113. 


A long string is constructed by joining the ends of 

two shorter strings. The tension in the strings is 

the same but string I has 4 times the linear mass 

density of string I]. When a sinusoidal wave 

passes from string I to string II: 

(A) the frequency decreases by a factor of 4 

(B) the frequency decreases by a factor of 2 

(C) the wave speed decreases by a factor of 4 

(D) the wave speed decreases by a factor of 2 

Two pipes are each open at one end and closed at 

the other. Pipe “A” has length ~L” and pipe “B” 

has length 2L. Which harmonic of pipe “B” 

matches in frequency the fundamental of pipe 

“A”? 

(A) The fundamental (C) The second 

(B) The third (D) The fourth 

A wave on a stretched string is reflected from a 

fixed end “P” of the string. The phase difference, 

at “P”, between the incident and reflected waves 

is: 

(A) zero 

(B) x/2 rad 

(C) xz rad 

(D) depends on the velocity of the wave 

A standing wave: 

(A) can be constructed from two similar waves 
traveling in opposite directions 

(B) must be transverse 

(C) must be longitudinal 

(D) has motionless points that are closer than half a 
wavelength 

A standing wave pattern is established in a string 

as shown. The wavelength of one of the 

component traveling waves is: 


(A) 0.5m (C) Im 

(B) 2m (D) 4m 

Standing waves are produced by the interference 
of two traveling sinusoidal waves, each of 
frequency 100 Hz. The distance from the second 
node to the fifth node is 60 cm. The wavelength of 
each of the two original waves is: 

(A) 50 cm (C) 40 cm 

(B) 30 cm (D) 20 cm 

A string of length 100 cm is held fixed at both 
ends and vibrates in a standing wave pattern. The 
wavelengths of the constituent traveling waves 
CANNOT be: 

(A) 400 cm (C) 200 cm 

(B) 100 cm (D) 66.7 cm 

A string of length L is clamped at each end and 
vibrates in a standing wave pattern. The 
wavelengths of the constituent traveling waves 
CANNOT be: 
(A)L 


(C) 2L 
(B) L/2 


(D) 4L 


114. 


115. 


116. 


117. 


118. 


119. 


120. 


121. 


Two sinusoidal waves, each of way elength Sm and SS 
amplitude 10 cm, travel in opposite directions on 

a 20 m long stretched string that is clamped yt 
each end. Excluding the nodes at the ends of the 
string, how many nodes appear In the resulting 
standing wave? 


(A) 3 (C)4 

(B) 5 (D)7 

A string, clamped at its ends, vibrates in three 
segments. The string is 100 cm long. The 
wavelength is: 

(A) 33.3 cm (C) 66.7 cm 

(B) 150 cm (D) 300 cm 


A stretched string, clamped at its ends, vibrates jn 
its fundamental frequency. To double the 
fundamental frequency, one can change the string 
tension by a factor of: 

(A) 2 (C)4 

(B)\ 0) 

A 40 cm long string, with one end clamped and 
the other free to move transversely, is vibrating in 
its fundamental standing wave mode. The 
wavelength of the constituent traveling waves is: 
(A) 20 cm (C) 40 cm 

(B) 80 cm (E) 160 cm 

A 30 cm long string, with one end clamped and 
the other free to move transversely, is vibrating in 
its second harmonic. The wavelength of the 
constituent traveling waves is: 

(A) 10 cm (C) 30 cm 

(B) 40 cm (D) 60 cm 

A 40 cm long string, with one end clamped and 
the other free to move transversely, is vibrating in 
its fundamental standing wave mode. If the wave 
speed is 320 cm/s the frequency is: 

(A) 2 Hz (C) 16 Hz 

(B) 8Hz (D) 4 Hz. 

Take the speed of sound to be 340 m/s. -A thunder 
clap is heard about 3 s after the lightning is seen. 
The source of both light and sound is: 

(A) moving overhead faster than the speed of sound 
(B) emitting a much higher frequency than is heard 
(C) emitting a much lower frequency than is heard 
(D) about 1000m away 

A sound wave has a wavelength of 3.0 m. The 
distance from a compression center to the 
adjacent rarefaction center is: 

(A) 0.75 m (C) 1.5m 
(D) 4.0 m 


WAVES 


(SOLUTIONS) 


01. (D) 


Doppler’s effect is applicable on both sound 
(mechanical) and light (electromagnetic) waves 
equally. 
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SS 
02. (C) 


Phase differnce _ Displacement 
2n ~ ee 


2 
Phase difference = = (Displacement) 


2n) 
Phase difference = <% 


03. (C) 
_1 f 
APL? = a = F=4MfL 
F'= ame(L + a) 
100 
2 SL >, (105 
= ame 4 a) = ame(T) = 1.05F 
AF = F’ —F =0.05F 
AF - ‘ 
—* 0.05 x100% = 5 % = AF = 5% of F 
04. (A) 
When plane moves faster than the speed of sound a 
conical surface of concentrated sound energy 
sweeps over the ground as a supersonic plane passes 
overhead. It is known as sonic bomb. 
05. (D) 


c 
r=(2 er 
£ -( c_\c 
a, salt 
Le) 
2 \etus ir 
(c+u)=cAr'/d 
ch’ 
qe 


650 650-500, 150 
us=e(sqq — =e sg9 = S00 


u, = 


06. (B) 
When a star is moving away from Earth show a red 
shift. The emitted waves have a longer wavelength 
than if the star had been at rest. So, the spectrum is 
shifted towards longer wavelength, i.e., towards the 
red end of the spectrum. 

07. (B) 
Radar is a device for transmitting and receiving 
radio waves and is used to determine the speed and 
the elevation of an airplane. When a plane is 
approaching towards the radar, then the wavelength 
of the wave reflected from airplane would be shorter 


and if it is moving away, then the wavelength would 
be larger. 


r=) 


_(v+vi3\,_ 4 
p= (84 
09. (D) 
Due to the overlapping of waves the amplitude of 


08. (C) 


12. (B) 


13. (C) 


14. (D) 


15. (A) 


16. (A) 


17. (B) 


18. (C) 


19. (D) 


20. (A) 


wave may change but the speed of wave does not 


change. Speed of wave depends upon the nature of . 
medium. 


Speed, frequency and wavelength of a wave are 
related with each other but not amplitude. 


v=fr ; 
1 1 
T= #> 5008 
For half wavelength (rarefaction) 


wt act 

'* 2\500) $~ 1000 § r 

Longitudinal waves are basically produced due to the 
pressure applied on the medium. From which 
compressions are produced, which further make 
rarefactions. That is why longitudinal waves are also 
called as pressure waves. 


Only transverse waves can be polarized. 


P= (+). 
; 


ifu=Vv 
+ 
f= (r= 2f 


When a star is moving towards the Earth show a blue 
shift. The emitted waves have a shorter wavelength 
than if the star had been at rest. So, the spectrum is 
shifted towards shorter wavelength, i.e., towards the 
blue end of the spectrum. 


X-rays are very high energy electromagnetic waves. 
It is harmful to use for communication purposes. 


As apparent frequency decreases. So, observer is 
moving away from the stationary source. 


ee (—*)r 
Vv 
0.9f= (<r 
0.9v=v-u, 
up = v— 0.9v = (0.1)v = (0.1)(350) = 35 m/s 


A 
Length of 1 loop in terms of wave length = 2 


ne 
Length of n loops in terms of wave length = ny 


The speed “vy” of the waves in the string depends 
upon the tension “F” and mass per unit length of the 
string “‘m”. the speed “v” of the wave is given by: 


eel 888888 SSS SSS 
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F Fx C 
nv/C | m 


21. (A) 
Waves that do not require any medium for their 
propagation are called electromagnetic waves. These 
waves propagate due to the oscillations of electric 
and magnetic fields. 

22. (C) 
The distance between any two consecutive crests or 
troughs, is called wavelength. 

23. (D) 
The number of waves passing through a point per 
second in known as frequency. So, 
f= 20Hz 


24. (D) 
ne =15>A=3m 
= fA = (300)(3) = 900 m/s 
25. (C) 
The points on_ stationary wave which are 
permanently at rest are known as nodes. 
26. (A) 
Situation I: 
Vv 340 
— (; = ) a ae i) (LONG) 
340 

- (3) (1000) = (F3)c1000) - = 1417 Hz 

Situation II: 
340 + 100 
ea) (a 745) (1000) 
440 
=(Fa) (1000) = & 2 (1000) = 1294 Hz 
27. (B) 
All are the cases of Doppler’s effect except (B). 
28. (C) 


The points separated from one another through 
distances of A, 2A, 3A, ... are all in phase with each 
other, The distance between “P” and “C” is not in 
integral multiple of wavelength. So. These are 
always in out of phase. 
29. (A) 
Speed of sound in any medium depends upon the 
properties of the medium. In a certain medium if 
frequency increases then its wavelength decreases 
with same rate. So, speed remains constant. 
30. (C) ; 
Transverse and longitudinal waves can be set up in 
solids. In gases transverse waves die out very 
quickly and usually cannot be produced at all. 
31. (B) : 
As there is no relative motion between source and 
observer. So, apparent change in frequency will not 
be observed. 


33. (D) 
Vv 
f aL. 
for 3" overtone means 4" harmonic 
os 
f4 > a(s 
34. (C) 
W2=CmAH=2C=2(1)= 2m 
35. (D) 
<—— _ (' —— 
f= 4023) 
C=2A4 =Aqg= C/2 
36. (D) 
F_. [Ext 
v= \I m/e m 
37. (D) 
V+ Up vt+v 
. ( v ) : ( Vv f= 2f 
38. (A) 
1/4 = 0.85 => A= 4(0.85) = 3.4m 
pe 
f= 7 =34 = 100 Hz 
39. (C) 
Vv 
f= 26 
voi 
6-973 (a) 263 = 9 f= ¥ (400) = 200 Hz 
40. (A) 


Time for half wave (crest to trough), T= 1s 
Time for 1 wave (crest to crest), T=2s 


wavelength (crest to crest) = 2(10) = 20 m 
41. (D) 
The frequencies which are integral multiples of the 
fundamental frequency are called harmonics or 
overtones. 
Stationary waves can be set up in the string only with 
discrete set of frequencies (f,,2f),3f),4fi., 
nf,) is called harmonic series. 


42. (A) 
7 
fopen = Ti 
Ve wh 
felosed = 46 = 2 (x) = felosed = 5 fopen => fopen = 2feosed 
43.(B) - 
Phase differnce _ Path differnce 
2n *: A 
m _ Path diff 
an oer cea = path difference = 
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44. (C) ' 
1 [FL 22 
f=a, MM => 4fL> = M 
F=4MfL 
45. (D) 
_ y= +) 
r-(S)r 
v-vw4\. 3. 3 = we 
-( - p= t= 5000) = 75 Hz 
46.(C 
In closed pipe 
No. of nodes = No. of antinodes 
No. of nodes _ 
No. of antinodes 
47, (B) 
Waves that do not require any medium for their 
"propagation are called electromagnetic waves. These 
waves are produced by the oscillations of charge 
particles that produce changing electric and magnetic 
fields. 
48. (C) 
Speed of sound in any medium depends upon the 
properties of the medium. In a certain medium if 
frequency increases then its wavelength decreases 
with same rate. So, speed remains constant. 
49. (C) 
Stationary waves can be set up in the string only with 
discrete set of frequencies (f),2f,3f,4fi, .----- : 
nf,) is called harmonic series. 
If first harmonic (f;) is 50 Hz then next harmonics 
will be 100 Hz, 150 Hz, 200 Hz and 250 Hz. 
50. (D) 
+ 2+10 
P= (=) f= (5°) (5) =30 Hz 
51. (D) ‘ 
ws vtu = vrs) (Lem) >) 
. ( v )e=(G “a Ti Nee 
52. (C) 
2C 
Ma =2(=2(1)=2m 
2C 
A2 =—"9. =C=Im 
2C 2(1 
A; et ae: 2) = 0.67m 
53. (A) 
Situations can be well explained by the following 
relation. ; 
fp = je - f 
vtu 
In diagram 1 fp <f 
In diagram 2 “fof 
In diagram 3 fp >f 
In diagram 3 fp >> f 
(fb): < (fo)2 < (fo)3 < (fi 
54. (B) p) < (fp)2 < (fp) < (fb)s 


The waves, in which particles of the medium vibrate 
in a line perpendicular to the direction of 


propagation of waves, are known as_ transverse 


Waves. 

55. (B) 
Waves that do not require any medium for their 
propagation are called electromagnetic waves. 

56. (D) 
The points separated from one another through 
distances of A, 2A, 3A, ... are all in phase with each 


other. 
57. (B) 
‘e 
u 
>] 


r=( . 
V- 


Vv 
AS 
v-U, 


f>f 
So, the pitch of the sound increases. 


58. (D) 


59. (A) 
Both types of waves can be set up in solids, In fluids 


transverse waves die out very quickly and usually 
cannot be produced at all. 


ii 340 


f= 3(5t) : ase) = (+) = 3(200) = 600 Hz 


Sound waves having frequency greater than 20000 
Hz are called ultrasonic and less than 20 Hz are 


called infrasonic. 


61. (B) 


62. (A) 
Loudness of sound depends upon the amplitude. 
63. (D) 
Pitch of sound depends upon the frequency of sound. 
64. (B) 
The number of waves passing through a point per 
second in known as frequency. So, f= 30Hz 


65. (B) 
Waves associated with microscopic particles moving 
with very high speed are called matter waves. 

66. (C) 
If a transverse wave travelling in a denser medium is 
incident on a rarer medium then it is reflected 
such that there is no phase change. 


67. (C) 


The distance between two consecutive nodes = The 
distance between two consecutive antinodes = A/2 


4b aL 4200) _ 
aa ince a, ii 


For closed end pipe harmonics are 
fi, 3fi, Sf, ve 


68. (B) 


69. (D) 
W4= C>DA=40 


a — eee 
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f=av4 fi=v/4t 
»  Fig.(a) 


70. (B) . 
Sonar is derived from sound navigation and ranging. 
It is a technique which is used to detect and locate 
the objects like submarine, antisubmarine weapons, 
mine hunting under water and depth measurement 


of sea. 

71.(C) 
Vv 
fi=3¢ 

72. (A) 


The distance between node and next antinode = The 
di ce between antinode and next node = 4/4 
73. (A)- ‘ 
1 general formula for wavelength of stationary 
wave in string is: 
2C 
dn = 
74. (A) 
Phase differnce _ Path differnce 
2a 7 r 
wi2 —— = path difference = 
2n ny 
75. (C) 
The wave in which some particles of medium are 
Stationary is called stationary wave and such 
particles possessing zero displacement are called 
nodes. The particles having maximum displacement 
are called antinodes. 
76. (C) 
The general formula for wavelength of stationary 


. 


oS Pad 


4C 
wave closed end organ pipe: A, = _ 


77. (D) 
One time period is the interval in which one 
wavelength is completed. 
78. (D) 
As Car “A” is source and car “B” observer. 
As 
fg > fy 
So, (D) is correct. 
79. (A) 


a ——™ 


82. (C) 


Two waves having same frequencies and travellin ; 

in the same direction, when they superpo seq ad 
interference is produced. 

83. 4 
(C) If the reflecting end is open, the air molecules haye 
‘complete freedom of motion and this behave ag an 


antinode. 
84. (D) 
ae 
* 4L 
Vv Vv 
§"3L2 ~L 
f. vw4L 1 
Oy we a 
f vil 4 '*4 
85. (C) 
2 
4 = 20. 24) _ 
n 4 
86. (C) 
f; = 4f, => f; i f,/4 = 120/4 = 30 Hz 
87. (D) ‘ 
Vv Vv 340 = 
f=ar = L=4F= 4100) ~ 2-85 m=85S cm 
88. (D) 
\ 340 
f= IL ~ 203) $7 Hz 
89. (C) 
\ 340 
f; 4L ~ 4(0.5) 170 Hz 
fs =3f, =3(170) =510 Hz 
90. (B) 


Sonar is derived from sound navigation and ranging, 
It is a technique which is used to detect and locate 
the objects like submarine, antisubmarine weapons, 
mine hunting under water and depth measurement 


of sea. 
91.(C) 
f= rh = foc 5 
92. (C) 
For open pipe: 
7 a SP 
2b 21.6) 3.2 
ae a A 
1" 2L~ 23) 6 
For closed ended pipe: 
eee 
1 4L 4(2.3)” 9.2 
ae rn ee 
'4L 2(3.3)” 6.6 
1.6 m pipe with both ends open have highest — 
fundamental frequency. : 
93. (B) 4 


Astronomers use the Doppler effect to determine the 
speed of stars and galaxies by comparing the 


spectrum of light from stars with light from 4 3 
laboratory source. ; 4 


a 
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94. (D) 7 
The interval PQ = 105 


95. (D) 


96. (C) 


97. (D) 
98. (C) 
99. (D) 


100. (D) 


102. (D) 


103. (B) 


104. (D) 


time to compl 
wavelength = Period/2 plete the half 


Wave is basically the oscillations of the particles of 
the medium. Its speed will be maximum at mean 
position where displacement is minimum. 


V = Xo = Xo(27f) = (0.02)(2m)(100) = 4 
= 4(3.14) = 12.56 m/s = 13 m/s 


V = Xo@ = Xo(27f) = (0.002)(2n)(100) = 0.42 
= 0.4(3.14) = 1.256 m/s = 1.3 m/s 


a= 0X, = 4 Fx, = 4n7(10°)(2x107) = 807" 
= 80(9.8) = 790 m/* because (1° = g) 


_. [F__. [Fxt 
ve\nvt~ \Yom 
yaaft.-./-94_ _ me - 
met O1xlo= 400 = 20 m/s 
(linear mass density = m/C) 
v 20 
f=;'")2" 100 Hz 


As the frequency of wave depends upon the 
frequency of oscillator. So, it remains same. 
v=fa 


hoc \F 


If tension is doubled then A becomes 2 times. 


po 
~ 4L 
v = 4fL = 4(200)(0.425) = (200)(1.7) = 340 m/s 


] 
1 f* VG. [Ou [ov/Ou _1 
ote = = 
Au 1 FV (ml); 4(m/0)n 2 
f* \J (n/n 
X 
An= 7 
105. (C) 
txL 
bd Meee = 
2tx2L _ txL 
i ae n | 2 m 


V3 > V2 > vi 
106. (D) 
(im UF 
n/C 
ee 
Mi NGO) (vO fy 1 
vil je (nv), \) 4(mv/0)y 2 
(nVC)n 
Vv 
Vii “3 
107. (C) 
eee een 
f= 41, 47 
Vv 


(Ly=L & Lg=2L) 


108. (C) 
If a transverse wave travelling in a rarer medium is 
incident on a denser medium then it is reflected 
such that it undergoes a phase change of 180° or 
rad (crest as trough or trough as a crest). 

109. (A) 
When two waves of same frequencies move 
oppositely along the same line in a medium, when 
they combine according to the principle of 
superposition, at certain frequencies special kind of 
wave is formed called stationary wave. 


110. (D) 
3h _ _2C_ 2(6)_ 
7 = C>A= Ta ae 4 
111.(C) 
Distance b/w 2™ and 3 node -4 
X 
Distance b/w 3" and 4" node = 2 
r 
Distance b/w 4" and 5" node = 2 
an oe 
So, Distance b/w 2™ and 5" node = 2 +5452 
3h _2t_2(60)_ 
an A= = 3 «om 40 cm 
_ 112. (A) 


Maximum wavelength in stretched string = 2C = 200 cm 
So, it can never be greater than 2€ = 200 cm 
cea Maximum wavelength in stretched string = 2L 
So, it can never be greater than 2L 
114. (D) , 
1 complete wave forms 2 loops. 
No. of nodes in stretched string = No. of loops + 1 
Total no. of loops in the string of length 20 m=8 
Total no. of nodes in 8 loops = 8+1=9 
No. of nodes excluding the node at the ends = 9 - 2=7 
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Unit 06 (Waves) 
115. (C) 


7 
Bhp ab = 2) om = 66.7 cm 
2 3 3 j What is it that we use to calculate the speeds or 
116. (C) distant stars and galaxies? (UHS 2009) 
f= in/E (A) Doppler effect (C) Beats 
' 2t\ym (B) Interference (D) All of these 
f,  /F (A) 
117. (B) Doppler effect can be used to calculate the speed 
AL (=> 2 =20 = 2(40) = 80 cm of distant stars and galaxies. 
2 5. Speed of waves is equal to: (UHS 2009) 
118. (C) (A) fr (C) Both (A) and (B) 
A=C=30cm N 
119. (D) (B) + (D) AT 
vy 320 jp 
fi=3¢72(40) (B) 
Distance A 
120. (D) . cise ee 
5 = vt = (340)(3) = 1020 m = 1000 m Speed of waves = “Time ~ T 
* 121. (D) 6. Two waves of same amplitude are traveling in the 
nter to the same direction and are out of phase, their 


The distance from a compression ce 
adjacent rarefaction center is =A/2=1.5m 


PAST MDCAT 
(2008-2019) 


resultant wave is: (UIIS 2010) 
(A) Zero amplitude 

(B) The sum of amplitudes of two waves 

(C) Difference of the amplitudes of two waves 
(D) Double the am slitude of either wave 


(A) 


The superposition of two waves of same 
amplitude and are out of phase, then the 
displacement of resultant wave will be zero 
(According to principle of super position). 


—— ——————————————————oooooeeOOooooowWoDTrooomooom™” 

1. A standing wave pattern is formed when the 
length of string is an integral multiple of 
wavelength. (UHS 2008) 


ey oe ne Sie 7. An organ pipe closed at one end has a length of 25 
cm. wavelength of the fundamental note is: 
(UHS 2010) 
(A) 25cm (C) 100cm 
(B) 50cm (D) 75 cm 


Ag 
C=nx5 = Integral multiple of half of wavelength 


2. Two waves of slightly different frequencies and 
travelling in same direction produces 
(UTIS 2008, 2009) 
(A) Interference (C) Stationary waves == 4( = 4(25 cm) = 100 cm 
(B) Polarization _(D) Beats 8. A source “Y™ of known frequency produces 4 


beats with a source of 240 Hz and 8 beats with a 
sound of 252 Hz. Frequency of the source “Y” is: 
(UTTS 2010) 


Definition of beats. 


3. Transverse wave cannot be setup in ; (A) 244 Hz (C) 248 Hz 
(UHS 2008) (B) 236 Hz (D) 246 Hz 
(A) Metals (C) Fluids 
(B) Solids (D) Soil “Y” produces 4 beats with source of 240 Hz. This 


shows that the frequency of “Y” will be either 


(C) 
236 Hz or 244 Hz. 


Transverse waves are also called surface waves. 
They cannot propagate within the fluids. 


If the frequency of “Y” is 236 Hz then it produces 
16 beats with 252 Hz source while the source “Y” 


4. A 2 m long pipe is open at both ends. What is its produces 8 beats with 252 Hz. So, the frequency 
harmonic frequency? (Speed of sound is 340 m/s) of “Y” is 244 Hz. 
(UHS 2008) 
(A) 42.5 Hz (C) 220 Hz 9. A source of sound wave emits waves of frequency 
(B) 85 Hz (D) None of these “te. If “v” is the speed of sound waves, then what 
will be the wavelength of waves: (UHS 2011) 
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ay! C) Vv = 14. The red shift measurement of Doppler effect of 
galaxies indicate that the universe is: (ULIS 2016) 
(B) vf (D) (v-u,)f (A) Expanding (C) Stationary 


10. The spectrum ofa star’s light is measured and the 
wavelength of one of the line as the sodium’s line 

is found to be 589 nm. The same line has the 

wavelength of 497 nm when observed in 

laboratory. This means the star is: (UHS 2011) 

(A) Moving away from the Earth 

(B) Moving towards the Earth 

(C) Stationary 

(D) Revolving around the planet 


real = 497 nm 
Aapparent = 589 nm 
As 
Aapparent > Areal 
This shows that star is moving away from Earth. 
11. In the diagram below, the displacement of an 
oscillating particle is plotted against time. What 
does the length “PR” on the time axis represents? 
(UHS 2012) 
Displacement 


(C) Half the frequency 
(D) Twice the period 


(A) Twice the frequency 
(B) Half the period 


Length of “PR” = Half of wavelength = 2/2 


Time for half wavelength = T/2 = half the period 


12. When the source of sound moves towards the 
stationary observer, the value of apparent 
frequency “f,” is: (UHS 2012) 


aye-(=4) — ce-(GA)r 


(B) f, = (- jr 


13. An observer moves with velocity “v,” towards a 
stationary source, then the number of waves 
received in one second is: (UHS 2015) 


ores 
orf) 


ayr=a( 


~ Ww+y, 


fy" (>) 


Red shift in Doppler effect means that galaxies 


are moving away ‘from Earth 
expanding). 
15, A wave traveling with speed of 130 m/s having 
wavelength of 5 m. what is its frequency? 
(UHS 2017) 
(A) 650 Hz 
(B) 20 Hz 


(universe is 


(C) 26 Hz 
(D) 3.8 x 10° Hz 


16. A metallic wire of length 2 m hooked between two 
points has tension 10 N. if mass per unit length is 
0.004 kg/m, its fundamental frequency emitted by 
wire on vibration is? (UHS 2017) 

(A) 48 Hz (C) 12.5 Hz 

(B) 24 Hz (D) 6.25 Hz 


fs FE Fe fe 
f=36\/ mit 22) \ 0.004 ~ 4 \/ 0.004 
= 12.5 Hz 
17. A shock wave is produced due to an earthquake 
which makes the buildings move in the direction 
of shock wave. Which progressive wave would 
this be? (UIIS 2018) 
(A) Transverse wave 


(B) Longitudinal wave 


(C) Material wave 
(D) Particle wave 


Shock waves are longitudinal in nature (Like 
sound wave) 
18. The wavelength of the electromagnetic wave 
having frequency of 3 kHz will be: (UHS 2019) 
(A) 80 km (C) 100 km 
(B) 140 km (D) 120 km 


x108 


i _ ee 
A= F=Fx107 = 100 x 10° m= 100 km 


19. What will be the expression for the observed 
frequency, if the source is moving towards the 


observer: (UHS 2019) 
Vv 
(C) fa = ( + =) 


(a) =(Sy)F 


@e-(Ga )e=(“o)r 
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Which of the following is necessary 
condition(s) to observe the phenomenon of 
interference of light waves clearly? 
(A) beams should be monochromatic 

(B) wavelength of beams should be different 

(C) amplitude of interfering beams should be small 
(D) both (B) and (C) 

Which of the following statements must be true 
for two monochromatic beams of light to be 
coherent? 

(A) they have almost the same amplitude 

(B) they produce constructive interference 

(C) they have constant phase difference 

(D) Different frequencies 

For two sources to be coherent, the waves emitted 
by these sources should have: 

(A) constant phase difference 

(B) same wavelength 

(C) same amplitude 

(D) All of these 


. The color of light is determined by its: 


(A) Wavelength (C) Velocity 
(B) Frequency (D) Amplitude 

Young’s Double slit experiment is basically used 
to study: , 
(A) refraction of light (C) interference of light 
(B) Polarization of light (D) reflection of light 
Destructive interference will take place if path 
difference between two waves is: 

(A) mA; where m=1/2,3/2,5/2,... 

(B) mX/2; where m=1,2,3,... 

(C) mA/4; where m=1,2,3,... 

(D) mi/3; where m=1,2,3,... 

In Young’s double slit experiment, if the screen is 
moved away from the slits: 

(A) fringe spacing remains unchanged 

(B) fringe spacing decreases 

(C) fringe spacing increases 

(D) the waves never interfere 

In young’s experiment more orders of spectra can 
be observed by: 

(A) increasing the wavelength of light 

(B) increasing slit separation 

(C) increasing the distance between screens 

(D) all of these 

Interference can be observed in: 

(A) water waves (C) sound waves 

(B) light waves (D) all of these 

The path difference in thin film depends upon: 
(A) angle of incidence = (C) Thickness of the film 
(B) nature of the film ‘ (D) 

all mentioned ; 

If Young’s double slit apparatus is immersed in 
water then the fringe width: 


20, 


21, 
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(A) Decreases (C) Becomes infinite 
(B) Remains unchanged (D) Increases 

A maxima is produced at points where path 
difference for two monochromatic waves is: 

(AJA (C) 2/2 


ji 3). 
(B)y (D) > 


The distance between two adjacent bright fringes 
is Ay = =. For dark fringes Ay is given by: 


iL 1\ La 

(A) Ay == (C) dy = (m+ x)= 

(B) Ay = = (D) ay = 48 

The two sources of light are considered to be 

coherent if the beams emitted by them have: 

(A) same amplitudes 

(B) constant phase difference 

(C) equal speeds 

(D) always constructive interference 

The colour of a light beam is not determined by 

its: , 

(A) speed 

(B) wavelength 

(C) frequency : 

(D) both wavelength and speed | 

A diffraction grating has 500 lines per mm. its slit 

spacing or grating element will be equal to: 

(A) 500 mm (C) 5 x 107mm 

(B) 2 x 10mm (D) 2 x10°mm 

In a Young’s double slit experiment the center of 

a bright fringe occurs wherever waves from the 

slits differ in phase by a multiple of: 

(A) 2/4 (C) n/2 

(B) x (D) 2x 

The phase difference between the two waves that 

give rise to a dark spot in a Young’s double slit 

experiment is (where m = integer): 

(A) 2am +7 (C) 2xm + 7/8 

(B) 2mm + 7/4 (D) 2am + 7/2 

Radio waves are readily diffracted around 

buildings whereas light waves are negligibly 

diffracted around buildings. This is because radio 

waves: 

(A) are plane polarized 

(B) have much longer wavelengths than light waves 

(C) have much shorter wavelengths than light waves 

(D) are nearly monochromatic (single frequency) 

In Young’s experiment, the fringe width of bright 

points as compared to that of dark points is: 

(A) small (C) large 

(B) same (D) either large or small 

The fringe spacing in Young's experiment is: 

(A) constant throughout the pattern on the screen 

(B) increased as we move away from center of the 
screen 


(C) decreased as we move away from center of the 
screen 


(D) independent of the colour of light 
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d in Young's double slit 


If white light was use 
experiment, the central point would be: 


(A) white fringe (C) red fringe 

(B) dark fringe (D) violet fringe 

A maxima is produced on the screen of Young's 
apparatus with beams of wavelength 550nm. The 
path difference between the interfering beams at 
this point might be: 

(A) 1050 nm (C) 2050 nm 

(B) 1650 nm (D) 700 nm 

2000 lines per centimeter have been ruled on a 
diffraction grating. Its grating element will be: 
(A) 5.0 x 10° m (C) 5.0 x 10°! m 

(B) 5.0 x lo*m (D) 5.0 x 107% m 

In the equation dsin@ = mA for a diffraction 
grating, “d” is called: 

(A) number of slits (C) slit separation 

(B) grating element (D) inter planer spacing 

A glass plate having a large number of close 
parallel equidistant slits mechanically ruled on it 
is called: 

(A) grating element (C) grating spectrometer 
(B) diffraction grating (D) prism 

The reason there are two slits, rather than one, in 
a Young’s experiment is: 

(A) to increase the intensity 

(B) one slit is for frequency, the other for wavelength 
(C) to create a path length difference 

(D) one slit is for Electric fields, the other is for 

magnetic fields 

As light goes from one medium to another, it is 
bent away from the normal. Then: 

(A) the speed of the light has increased 

(B) dispersion must occur 

(C) the second medium has a higher index of 

refraction than the first 

(D) no change in speed has occurred 

In a Young’s double—slit experiment the center of 
a bright fringe occurs wherever waves from the 
slits differ in phase by a multiple of: 
(A) 2/4 (C) a/2 
(B) x (D) 2n 
When light travels from medium X to medium Y 
as shown: 


(A) both the speed and the frequency decrease 

(B) both the speed and the frequency increase 

(C) both the speed and the wavelength decrease 

(D) both the speed and the wavelength increase 
When light passes from air to glass, it bends: 

(A) toward the normal without changing speed 

(B) toward the normal and slows down 

(C) toward the normal and speeds up 

(D) away from the normal and slows down 

Waves from two slits are in phase at the slits and 


33. 
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37. 


38. 


39. 


40. 


travel to a distant screen to produce the third 
maximum of the interference pattern. The 
difference in the distance traveled by the waves is; 
(A) halfa wavelength = (C) a wavelength 

(B) two wavelengths (D) three wavelengths 
Light from a_ small region of an ordinary 
incandescent bulb is passed through a yellow 
filler and then serves as the source for a Young’s 
double-slit experiment. Which of the following 
changes would cause the interference pattern to 
be more closely spaced? 

(A) Use slits that are closer together 

(B) Use a light source of higher intensity 

(C) Use a light source of lower intensity 

(D) Use a blue filter instead of a yellow filter 

In a Young’s double—slit experiment, the slit 
separation is doubled. To maintain the same 
fringe spacing on the screen, the screen—to—slit 
distance D must be changed to: 

(A) D/2 (C) DAj2 

(B) D2 (D) 2D 

In a Young’s double-slit experiment, light of 
wavelength 500nm illuminates two slits that are 
separated by 1 mm. The separation between 
adjacent bright fringes on a screen Sm from the 
slits is: 

(A) 0.10 cm (C) 0.25 cm 

(B) 0.50 cm (D) 1.0 cm 

In a Young’s double slits experiment, the 
separation between slits is d and the screen is a 
distance “D” from the slits. “D” is much greater 
than “d” and “2” is the wavelength of the light. 
The number of bright fringes per unit width on 
the screen is: 

(A) Dd/A (C) Did 

(B) D/d?. (D) d/2.D 

In a Young’s experiment, it is essential that tie 
two beams: 

(A) have exactly equal intensity 

(B) travel equal distances 

(C) be exactly parallel 

(D) come originally from the same source 

To obtain an observable double—slit interference 
pattern: 

(A) the light must be incident normally on the slits 
(B) the light must be monochromatic 

(C) the light must consist of plane waves 

(D) the light must be coherent 

The spacing between adjacent slits on a 
diffraction grating is 3A. The deviation 0 of the 
first order diffracted beam is given by: 

(A) sin® = 1/3 (C) sin8 = 2/3 

(B) sin@ = 3 (D) tan0 = 1/3 

Position of the m" dark band be written as: 


A 
(A) mar (C) (2m + 3 
(B) ma (D) Gate 
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In YDSE the distance between two consecutive 
dark fringes will be: 


AL 
(C)y 
nm 

(B) (2m + 1)5 (D) mA 


In Young’s double slit experiment, if “d” is the 
slits separation, “X” is the wave length of the light 
used and “D” is the distance of the screen from 


the slits, then the separation between two 
successive bright fringes or dark fringes is given 
by: 

2D dd 
(AG (Oh 

D d 
(B) iq (5D 


Angle between ray of light and the corresponding 

wave front is: 

(A) 0° 

(B) 60° 

A wave front means: 

(A) all particles in it, have same phase 

(B) few particles are in same phase, rest are in 
opposite phase 

(C) all particles in it, have opposite phase 

(D) all particles in it, have random phases 

In a young’s double slit experiment, the central 

point on the screen is: 

(A) bright 

(B) first bright then dark 

(C) dark 

(D) first dark and then bright 

In young’s double slit experiment the distance 

between the slits is gradually increased. The 

width of the fringe system: 

(A) increase 

(B) remain same 

(C) decrease 

(D) first increase and then decrease 

In Young's double slit experiment, if “d” is the 

separation between the slits, “A” is the wavelength 

of the light used and “D” is the distance of the 

screen from the slits, then the position of the m" 

bright fringe from the central position is given by: 

(A) ym =m D/d (C) ¥m= (m+%)A Did 

(B) ym =m A d/D (D) Ym = (m+ ¥%) 4 d/D 

In young’s experiment, one slit is covered with a 

blue filter and other slit with a yellow filter, then 

the interference pattern: 

(A) will be blue (C) will be yellow 

(B) will be green (D) will not be formed 

Light travels in straight lines because: 

(A) the frequency of light is very small 

(B) the wavelength of light is very small 

(C) Light consists of very small particles 

(D) the velocity of light is different from different 
colour : 


(C) 90° 
(D) 120° 


umn 
w 


FA) 
ma 


Diffraction pattern of a single slit consist of a 

central band which is: —— 

(A) wider, brighter and accompanied with alternate 
dark and bright bands of decreasing intensity 

(B) wider, bright with alternate bright and dark bands 

ual intensity 

(C) she bright with an alternate dark and bright 
bands of equal intensity 

(D) dark with alternate bright and dark bands of 
decreasing intensity 

In Young’s double slit experiment, if d is the 

separation between the slits, destructive 

interference will occur if 

(A) dsinJ=m a, (m= 0, 61,62,. ive) 

(B) 2d sind =m/A, (m =0,61,62,. -.) 

(C)dsin@ =(m+ %)A, (m= 0, 61, 6 2, ...) 

(D)2dsin6=mA, (m= 0, 61, 6 2, .--) 

If the frequency of light emitted by a source in an 

interference experiment is made four times, then 

the fringe width will become: 

(A) four times (C) one fourth 

(B) three times (D) half 

Light of frequency 6 x 10'* Hz passes through a 

diffraction grating with 4 x 10° lines per 

centimeter. The wavelength of the light used will 

be: 

(A) 2* 107m (C)5 «10m 

(B) 5 « 10°m (D) 6 x 10m 

In YDS experiment, if the distance between the 

slits and also the distance between slits and screen 

is doubled, the fringe width: 

(A) Becomes doubled (C) Is halved 

(B) Becomes 4 times (D) Remains the same 

If the slits in YDS experiment are made closer, 

fringe spacing will: 

(A) Increase 

(B) Decrease 

Fringe spacing in 

maximum if we use: 

(A) Red light (C) Violet light 

(B) Green light (D) Blue light 

In YDS experiment, data given is 2 = 500 nm, d = 

I mm, L=100 cm, Ay comes out to be: 

(A) 0.5 cm (C) 0.5 nm 

(B) 0.5 mm (D) 0.5m 

The bending of light when it passes from one 

medium to another is known as: 

(A) Refraction (C) Polarization 

(B) Interference (D) Diffraction 

A monochromatic plane wave of speed “ce” and 

wavelength r is diffracted ata small aperture: 


(C) Remain same 
(D) insufficient date 
YDS experiment will be 


P 


Scanned with CamScanner 


Unit 07 (Light) 


60. 


61. 


62. 


63. 


64. 


65. 


66. 


67. 


The time during which a portion of the wave front 
XY reaches at “P” will be: 


3A 2h 
(A)5- O) 
4r 

(By (DS 


In a Young’s double-slit experiment, the slit 
separation is doubled. This results in: 

(A) an increase in fringe intensity 

(B) a halving of the wavelength 

(C) a decrease in fringe intensity 

(D) a halving of the fringe spacing 

In an experiment to measure the wavelength of 
light using a double slit, it is found that the 
fringes are too close together to easily count them. 
To spread out the fringe pattern, one could: 

(A) decrease the slit separation 

(B) increase the width of each slit 

(C) increase the slit separation 

(D) decrease the width of each slit 

The diagram shows a single slit with the direction 
to a point “P” on a distant screen shown. At “P”, 
the pattern has its second minimum (from its 
central maximum). If “X” and “Y” are the edges 
of the slit, what is the path length difference 
(PX) — (PY)? 


= 
: = To"P” 
Incident ———> 


: > 
light “> ae 
— 


Xx 
(A) 4/2 (C)A 
(B) 34/2 (D) 24 
Diffraction fringes are: 
(A) EquaXy spaced 


(B) Distance between then decreases 

(C) Distance between them increases 

(D) They are adjacent with no space in between 

In double slit experiment, if one of the two slit is 
covered then: 

(A) No interference fringes are observed 

(B) No fringes observed 

(C) No diffraction fringes are observed 

(D) Interference pattern not distributed 

All wave fronts are concentric: 

(A) Circles (C) Spheres 

(B) Squares (D) Rectangles 

If “N” is number of lines ruled on the grating 
having length “L” then grating element “d” is 


given by: 
(A) N/L (C) 2N/L 
(B) L/N (D) N/2L 


Two slits of width “a” and separation “d” are 
illuminated by a beam of light of wavelength “2”, 
The separation of the interference fringes on a 
Screen a distance “D” away is: 


) Aa/D (C) Ad/D 
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(D) dD/ 


/d 
i normally incident on g 


Monochromatic light is 
diffraction grating that Is 1 cm wide and has 
10000 slits. The first order line Is deviated at a 30° 
hat is the wavelength, in “nm”, of the 


angle. W 

incident light? 

(A) 300 (C) 400 
(D) 600 


(B) 500 
The medium in which speed of light is same.in all 
directions is called: 

(A) Homogeneous medium 

(B) Non homogeneous medium 

(C) Heterogencous medium 

(D) Free space 

In Michelson’s interferometer to switch the fringe 
from bright to dark, the mirror should be 
displaced by: 

(A) A/4 (C) 4/3 

(B) 2/2 (D) a 

The wave nature of the light was proposed by: 


(A) Thomas young (C) Maxwell 

(B) Huygen (D) Newton 

The electromagnetic theory of waves was 
proposed by: 

(A) Thomas young (C) Maxwell 

(B) Huygen (D) Newton 


Electromagnetic waves transport: 

(A) energy only 

(B) momentum only 

(C) both momentum & energy 

(D) Energy only 

The distance between two consecutive waye fronts 
is called: 

(A) Time period (C) Frequency 

(B) Wavelength (D) Displacement 

The effective path difference between «wo 
reflected beams, in X-rays diffraction by crystals 
is: 

(A) d sin® (C) 2d sind 

(B) d sin(0/2) (D) d sin(26) 

The speed of light in vacuum depends upon: 

(A) time period 

(B) wave length 

(C) frequency 

(D) Independent to all above options 

In a Young’s double—slit experiment the center of 
a bright fringe occurs wherever waves from the 
clin differ in the distance they travel by a multiple 
of: 

(A) one fourth of a wavelength 

(B) a wavelength 

(C) a half a wavelength 

(D) one third of a wavelength 

Wavelength of X-rays falling at glancing angle of 
30° on a crystal with atomic spacing 2x10” for 
the first order diffraction is: 

(A) 4x 107° m (C)2x 107'°m 

(B) 0.02 x 107m (D) 20 x 107m 


\ 
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A diffraction grating has : 
spacing or grating element wit Pet rin Its slit 
(A) 500 mm  ©)5 x] pe al to: 
(B) 2 x 10°mm 
A point source of light 
medium produced: 
(A) cylindrical wave front 
(B) spherical wave front 
At very large distance fr. 
(A) cylindrical wave front 
ae spherical wave front (D) plane wave front 

e locus of all Points in a medium havi 
same phase of vibration is called: ne Iie 
(A) crest (C) trough 
(B) wavelength (D) wavefront 
In an interference pattern: 
(A) Bright fringes are Wider t 
(B) Dark fringes are wider than bright fringe 
(C) Both dark and bright fringes are of equal Width 
(D) Central fringes are brighter than the outer fringes 
In Young’s experiment, if the distance between 
the slits is doubled and the distance between the 
slits and the screen is halved, the fringe width or 
spacing is: 
(A) half (C) doubled 
(B) four times (D) one fourth 
A thin layer of oil on the surface of water looks 
coloured due to: 
(A) polarization of light 
(B) interference of light 
(C) different present in the oil 
(D) the transmission of light 
“hen white light is passes through a prism it: 
(A) deviated (C) diffracted 
(B) dispersed (D) polarized 
When crest of one wave falls over the trough of 
the other wave, this phenomenon is known as: 
(A) Polarization 
(B) Destructive interference 
(C) Constructive interference 
(D) Diffraction 
The condition for constructive interference of two 
coherent beams is that the path difference should 
be: 
(A) Integral multiple of 1/2 
(B) Odd Integral multiple of 4/2 
(C) Integral multiple of 4 
(D) Even integral multiple of A ; 
When a ray of light enters in glass from air: 
(A) its wavelength increases 
(B) its frequency increases 
(C) its wavelength decreases 
(D) its frequency decreases 
Which one of _ the 
monochromatic light? 
(A) Light form fluorescent tube 
(B) Light form neon lamp 
(C) Light form sodium lamp 


(C) ellipticc Way 
(D) plane Wave front 

OM a point source We get: 
(C) elliptical Wave front 


e front 


han dark fringes 


following — is nearly 
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The blue colour of the 
(A) diffraction ; 
(B) polarization 

When Newton’s rings i 
above means of transmi 
is: 


sky is due to: 
(C) reflection 
(D) scattering 
nterference is seen from 
tted light the central Spot 


(A) red (C) blue 

(B) dark (D) bright 

The equation for Michelson’s interferometer is: 
1 

(A) L=2mA (C)L=>ma 

(B) AL =2m (D) AL m 


We get light inside a room ina day time due to: 
(A) diffraction (C) interference 

(B) polarization (D) refraction 

Bending of light around the edges of an obstacle is 
called: 

(A) diffraction (C) interference 

(B) polarization (D) refraction 

Which one of the following properties of light 
does not change with the nature of the medium? 
(A) Velocity (C) Wavelength 

(B) Amplitude (D) Frequency 

Central spot of Newton’s rings: 

(A) Bright 

(B) Dark 

(C) Dark for large wavelength 

(D) Both (A) & (B) 

Interference and diffraction of light support the: 
(A) particle nature of light 

(B) quantum nature of light 

(C) wave nature of light 

(D) transverse nature of light 

Young double slit experiment proves: 

(A) particle nature of light 

(B) dual nature of light 

(C) wave nature of light 

(D) Both (A) and (C) 

Diffraction is a special type of: 

(A) reflection (C) interference 

(B) polarization (D) refraction 

In double slit experiment, we observe: 

(A) Interference fringes only 

(B) Diffraction fringes only 

(C) Both interference and diffraction fringes 

(D) Polarized fringes 

When light incident normally on thin film, the 
path difference depends upon: ; 

(A) Thickness of the film only 

(B) Angle of incidence only 

(C) Nature of the film only ae 

(D) All thickness, nature and angle of incidence 
The equation 2dsin®@ = nA denotes: 

(A) Huygen’s principle 

(B) Bragg’s equation 

(C) Young’s equation ; 

(D) diffraction grating equation 


— (D) Light form simple lamp 
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Which of the following is used to measure the 


wavelength of X-rays; 

(A) Diffraction grating 

(B) Stefan’s Law 

(C) Bragg’s Law 

(D) Young’s double slit experiment 

Bragg’s law for x-ray diffraction is 2d sin 0 = m2, 
where the quantity “d” is: 

(A) the height of a unit cell 

(B) the distance from detector to sample 

(C) the smallest inter—atomic distance 

(D) the distance between planes of atoms ; 

A beam of x rays of wavelength 0.10nm is found 
to diffract in second order from the face of a LiF 
crystal at a Bragg angle of 30°. The distance 
between adjacent crystal planes, in nm, is about: 
(A) 0.15 (C) 0.20 

(B) 0.25 (D) 0.30 

A diffraction grating of width “W” produces a 
deviation @ in second order for light of 
wavelength “2”. The total number “N” of slits in 
the grating is given by: 


(A) 2WY/ sin 6 (C) (WA) sin 0 


(B) AW/2 sin 0 (D) (W/2A) sin 0 
The wavelength of the X-rays is: 

(A) 1A" (C) 10A° 

(B) 100A° (D) 1000A° 


A grating has 5000 lines per centimeter. Then 
grating element will be: 

(A) 2 = 10% m (C)2x 10% m 

(B) 2x 107m (D) 2x 107m 

In Michelson’s.interferometer, a bright fringe will 
be replaced by next bright fringe if we move the 
movable mirror by an amount equal to: 

(A)A . (C) 4/2 

(B) A/4 (D) 4/3 

When mirror of Michelson Interferometer is 
moved a distance of 0.5 mm, 2000 fringes are 
observed. The wave length of light used is: 

(A) 5000 m (C) 5000 A® 

(B) 500 cm (D) 2000 A° 

Sodium Chloride in flame gives out pure: 

(A) Blue light (C) Yellow light 

(B) Red light (D) White light 

The phase difference between two points on wave 
front is: 

(A) zero (C) n/4 

(B) x/2 (D) t 

A light spectrum is formed on a screen using a 
diffraction grating. The entire apparatus (source, 


- grating and screen) is now immersce ia a liquid of 


refractive index 1.33. As a result, the pattern on 

the screen: : 

(A) remains the same 

(B) spreads out 

(C) crowds together ; 

(D) becomes reversed, with the previously blue end 
becoming red 
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Michelson Interferometer is used to: 7 
(A) Measure the distance with high precision 


(B) Study the interference of thin film 


(C) Find the speed of light 
(D) Study the diffraction of light 


(SOLUTIONS) 


01. (D) 


02. (C) 


03. (D) 


04. (B) 


05. (C) 


06. (A) 


07. (C) 


08. (B) 


Conditions for detectable interference: 

i The interfering beams of light must be 

monochromatic. 

ii. The interfering 
coherent. 


beams of light must be 


Two or more sources will behave as coherent sources 
if they continuously emit light waves of the same 
amplitude, same time period and same frequency (or 
wavelength) having the same phase or constant phase 


difference. 


Two or more sources will behave as coherent sources 
if they continuously emit light waves of the same 
amplitude, same time period and same frequency (or 
wavelength) having the same phase or constant phase 
difference. 


Colours of light are primarily depends upon the 
frequency. 


Young's double slit experiment basically used to 
study interference effect of light. However, 
spreading of light around the edges of the slits also 
produces some diffraction effects but interference 
plays a prominent role than the diffraction 


Condition for destructive interference: 
Path difference = Odd Integral multiple of half 
wavelength 


To get more order of spectra, the fringe spacing 
should be decreased. this is only possible when slit 
separation is increased. 


Two waves (any type) having same frequencies and 
travelling in the same direction, when they 
superposed interference is produced. 


The path difference depends upon: 
i, Thickness and nature of the film 
ii. Angle of incidence 
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= 15] 
11. (A) ‘26. (B) | 
Ay= > Ay <A A diffraction grating is a glass plate having a large ‘| 
: : number of close parallel equidistance © slits \| 
When light wave enters into denser medium from mechanically ruled on it. The transparent spacing \ 
rarer medium its wavelength decreases. So, fringe between the scratches on the glass plate act as slits. | 
width also decreases. A typical diffraction grating has about 400 to 5000 | 
12. (A) a lines per centimeter. i 
Condition for constructive interference: 27. (C) } 
Path difference = Integral multiple of wavelength To decide the constructive or destructive i | 
13. (A) : interference, path difference of two interfering beams | 
In case of interference must be required. \\ 
rere ee AL For constructive interference: | 
ie ae Path difference = Integral multiple of wavelength | 
14. (B) Path difference = m?. Where m = 0,1,2,3,..... | 
The monochromatic sources of light which emit For destructive interference: 
waves having constant phase difference. Path difference = Odd Integral multiple of half \ 
15. (D) wavelength 
ig q imari >nP 5s in l m 
ety light are primarily depends upon the Path difference = (m +5) ‘A 
16. (D) Where m= 0,1,2.5,..... 
ae * 28. (A) 
d= 599 mM = 2 10" mm The light bends away from the normal, this shows 
17. (D) that the light is entering from denser to rarer 
Condition for constructive interference: medium. So, wavelength and speed both increase. 
Path difference = Integral multiple of wavelength 29. (D) 
=m For constructive interference: 
The corresponding phase difference for A is 27. Path difference = Integral multiple of wavelength 
18. (A) Path difference = m) Where m=0,1,2,3,..... 
Phase difference for destructive interference is The phase difference corresponding to 4 is 27. So, 
integral multiple of x (mz). Phase difference for bright fringe = m(27) 
Because the wavelength of radio waves is much As the light bends towards the normal, this shows 
- longer than light waves. So, more will be diffracted. that the light is entering from rarer to denser 
20. (B) medium. So, wavelength and speed both decrease. 
; 31. (B) 
Inc f interference : 
ti ey As the light bends towards the normal, this shows 
dys = Ayo ="G that the light is entering from rarer to denser 
21.(A) medium. So, wavelength and speed both decrease. 
: . 32. (D) 
In case of interference For constructive interference: 
Ayn = Ayp = AL Path difference = Integral multiple of wavelength 
#8) d Path difference = mid Where m= 0,1,2,3,..... 
. 54 For third maxima 
In Young’s experiment, when white light is used, ii 3 
alternate dark and bright colour fringes will be seen path difierence = 3). 
with white zero order maxima (center). 
33. (D) 
23. (B) AL 
Condition for constructive interference: Ay="y > Aya ny 
Path difference = Integral multiple of wavelength —_ 
= mi blue Ayetlow 
7 34. (D 
Path difference = (3)(550 nm) = 1650 nm (D) Ayes? 
So, the only (B) is the integral multiple of “A”. aD 2D" 
24. (A) <= = == D'=2D 
; d = 2d 
d= > m=5x10°m 35. (C) 
do 10° 
d = grating element = 


Separation between two 
L 


consecutive slits on diffraction grating = yy 


=2.5 x 10° m=2.5 x 10° m= 0.25 cm 
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: 36. (D) 
Number of fringes in unit width = Ay = A 
37. (D) 
Conditions for detectable interference: 
i. The interfering beams of light must be 
monochromatic. 
ii. The interfering beams of light must be 
coherent (same sources). 
38. (D) 
The necessary condition for interference is coherent. 
39. (A) 
dsin@ = nA 
3AsinO = (1)A => sind = 1/3 
40.(D) ~ ; . 
1\AL_ (2m+1)\AL 
ran (me = COP 
41. (C) 
In case of interference 
bys = Ayp = 3 
42. (A) 


In case of interference 
Ayp = Ayp = ‘2 
43. (C) 
A line normal to the wave front which gives the 
direction of motion of the wave is called ray of light. 
44. (A) 
Such a surface on which all the points have the same 
phase of vibration is called wave front. 
45. (A) 
For constructive interference 
Path difference = mA 
d Sind = mA where m = 0,1,2,3,....... 
The central bright fringe is obtained when m = 0. 
46. (C) 


47. (A) 


bt th 45 os _ AD 

For m" order bright fringe, ym = mq 
48. (D) 
Blue and red lights coming out from the two slits 
will not be phase coherence due to different 
wavelengths, Interference of light will not occur. So, 
there will be no bright and dark frmges on the 
screen. Only two coloured spots will observe with 
constant intensity on the screen. 


49. (C) ae as 
When the light is behaving as particle, it will not be 


diffracted. So, it travels in straight path. 
50. (A) 


Ast min ist min 
ist max Ist max 


2nd min 2nd min 
if max 


2nd max 
¥ ¥ 
Odd Integral multiple of half 


Path difference = 
wavelength 


. 1 
Path difference = | m + 5) ny 


Where m= 0,1,2,3,....., 61,62,63,... 


52. (C) 


x 19% = 0-5 * 10°m=5x 107m 


The wavelength of red light is maximum. So, fringe 
spacing will also be maximum. 
57. (B) 


AL _ (500 x 107°)(100x107) 
Ay = 


d 10° 
=5x 10°" m=5 x 107m=0.5 mm 


58. (A) 
When an oblique ray enters from one medium to 
another medium, its path will be changed. This is 
known as refraction. 


59. (B) 


62. (B) 
For destructive interference: 

Path difference = Odd Integral multiple of half 
wavelength 


Path difference = (m + ,) rx 


TEE oe 
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63. (C) 


64. (A) 


65.(C) 


66. (B) 


67. (B) 


68. (B) 


69. (A) 


"70. (A) 


ory waste e 


Where m=0,1,2,3,..... 
For 2™ minima 
m= 1 


Path difference = PX — PY = ¢ + 5) ase 34 


When two or more light waves having the same 
frequency and wave length, travelling in the same 
direction superpose each other, in such a way that 
they reinforce each other at some points and cancel 
the effect of each other at other points. This is called 
interference. 

When one slit is covered then only one light wave is 
left. To produce the interference minimum two 
light waves of monochromatic light are necessary. 
That is why no interference fringes are observed. 


Wave front 


Light ray 


Distance between two adjacent slits is called grating 
element. If *N” is the number of the lines on the 
grating and “L” is the length of the grating so, 


L 
Grating element, d = yj 


dsinO = nA 
L. 
wind =n 


Lsin®_107°sin30° +4 = 500 
= =0.5 x 10° m= 500 nm 
A==N = pao) 2? * 


The medium in which speed of light is same in all 
directions is called homogeneous medium. 


If movable mirror moves a distance “1/4” then 


7 d = r/4 7 4 = n/2 . 
Path difference sions terference, destructive 


So, instead of constructive in 
a the 
interference takes place. A dark fringe takes 


position of a bright fringe or bright fringe takes the 
position of a dark fringe. 


Ai/ 


71. (B) 
, In 1678, Huygen was the first scientist who proposed 
that light has wave nature. 


72. (C) ; 
The electromagnetic theory of waves was proposed 
by Maxwell. 
73. (C) 
As light has dual nature. So, it will carry both energy 
and momentum. 
74. (B) 
The distance between two consecutive wave fronts is 


one wavelength “A”. 
Wave front 


75. (C) 


BC + BC’ = Path difference between beam “I” and “II”. 

Path difference = BC + BC’ 

Path difference = d sin6 + d sin® = 2d sin® 

76. (D) 
Speed of light in vacuum is universal constant having 
value 3 x10°m/s. 

77. (B) 
For constructive interference: 
Path difference = Integral multiple of wavelength 
Path difference = mA Where m=0,1,2,3,..... 


78. (C) 
2dsin@ = nA 
2(2 x 107'°)sin30°= (1)A => A=2 x 10m 
79. (D) 
d= 55 mm=2 x 107° mm 
80. (B) 
‘ In case of point source the wave fronts ‘are in 
spherical shape. i 
81. (D) 


At very large distance from the source a small 
portion of the spherical wave front is nearly plane 
and it is called plane front. 


Locus of all the points having the same phase or 
same state of vibration is called wavefront. 


In case of interference — 


Aya = Ayo =" 
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AL 
Ay = d 
,_A(L/2)_ IAL 1 
ay oa aa ae 
85. (B) 
An oil film floating on water surface exhibit beautiful . 
colours due to interference of light. 
86. (B) 
When white light passes through the prism it is 
. dispersed into seven colours. 
87. (B) 
The two light waves meet in such a way that they 
cancel the effect of each other. (Crest of one wave 
falls on the trough of the other and_the trough of one 
wave falls on the crest of the other) The amplitude 
of the resultant wave will be less than either of the 
individual waves and a dark band (dark fringe) is 
. seen on the screen. 
88. (C) 
Path difference = Integral multiple of wavelength 
Path difference = mA Where m=0,1,2,3...... 
89. (C) 
Se are _A 
n= Vv te fAsiass => Asians a n 
asn> | 
SO,, 
Aglass <A 
90. (C) 


Sodium chloride in a flame gives out pure yellow 
light. This light is not a mixture of red and green. 
91. (D) . 
As the scattering of blue light is more as compared to 
the lights of other colours. That is why the colour 
of sky is blue. 
92. (D) 
In case of transmitted light, the fringe pattern is just 
opposite of the reflected pattern because of no 
phase change of 180°. It means that the central spot 


of Newton’s rings in this case will be bright instead 


of dark due to the transmitted light. 
93. (C) 


94, (A) 
The bending of-light around obstacles and spreading 


of light wave into the geometrical shadow of obstacle 
is called diffraction. 


95.(A ; 
ps The bending of light around obstacles and spreading 


of light wave into the geometrical shadow of, 
obstacle is called diffraction. 


96. (D) 
, ’ Frequency of waves can only be changed, by 
changing the source of waves. So, it does not change 


with the nature of the medium. 


11 
light the 


ring is dark, while in case of transmitted 
central spot is bright. 


98. (C) 
The phenomenon of interference and 
prove the wave nature of light. 

99. (C) 

Young’s double slits experiment is used to 
interference and diffraction of light that 
the wave nature of light. 

100. (C) 

In diffraction the fringes on the screen 
due to the interference. 

101. (C) 

Young's double slit experiment basically used to 
study interference effect of light. However 
spreading of light around the edges of the slits also 
produces some diffraction effects. 

102. (D) 

Path difference in thin film depends upon: 
is Thickness and nature of the film. 
il. Angle of incidence. 


diffraction 


Study the 
SUPPorts 


are formed 


103. (B) 
X-rays diffraction is studied by the Bragg’s equation 
given by 
2dsinO = na 

104. (C) 
Bragg’s equation can be used to find the wavelength 
of x-rays. - 
2dsin9 = na 

105. (D) 
d = inter—planar spacing = the distance between 
planes of atoms of a crystal 

106. (C) 
2dsinO = nA 
2dsin30° = 2(0.10nm) => d = 0.20 nm 

107. (D) 
dsin@ = nA 
Fy sind = 2a => N= Wsine 


108. (A) 
X-rays are electromagnetic radiations of much 


smaller wavelength about 107'°m. 
109. (A) 


Peet) Sane e 
d= p9000 ™=2* 10 m 


110. (C) 


If movable mirror is displaced through a distance of 
“/2” then 
path difference produced = A/2 + /2=A’ 
This means that one fringe shift is seen i.e, one’ bright 
fringe will move to the position of the next bright 


fringe. 
111.(C) hy 
‘2, 2 26x it) = 


= 5000 x 107'° m = 5000A° 
112. (C) 


5 D ? . . . 
om In case of reflected light the central spot of Newton's Sodium chloride in a flame gives out pure yellow 


“5 
>. 


Scanned with CamScanner 


413. (A) ; 
Such a surface on which all the points have the 
same 


phase (phase difference = zero) oe sam 
called wave front. of vibration is 


14.(©C) 
a Saee ee 


so, 

Miiquid <hk 

Ay x) 

On decreasing “A” fringe spacing will be decreased 

So, more numbers of fringes will form. o 
115. (A) 
In 1881 Albert A. Michelson devised this instrument 

It can measure the distance with high 

precision : 
It can be used to measure the wavelength of 
light. : 


PAST MDCAT 
(2008-2019) 


I. The centre of Newton rings is dark due to: 
(UIIS 2008) 
(A) Polarization 

(B) Destructive Interference 

(C) Constructive Interference 

(D) Reflection 


(B) 
act of the lens and the glass 
f the film is effectively zero 


ower surface of air 


At the point of cont 
plate, the thickness © 


but due to reflection 1 
film from denser medium. an additional path 


difference of 4/2 is introduced. Consequently the 
centre of Newton rings is dark due to destructive 


interference. 

- A yellow light of wavelength 5 
single source passes throug! 

Imm apart. How far apart ar 

bright fringes when interference IS 0 

screen 10 m away? (UHS 2008) 

(A) 5 mm (B) 1.33 mm 


(B) 0.5 mm (D) 50 mm 


at the | 


00 nm emitted by a 
1 two narrow slits 

are two adjacent 
pserved on a 


3 m = 5mm 
if the distance 
d, then fringe 


=5 x10 m=5%10 
3. In Young’s double slit experiment, 
between slits and screen is double 
spacing becomes: (UHS 2009) 
(A) zero 
(B) One 
(C) Double of the origina 
(D) Half of the original value 


| value 


6. 


119 


In Michelson’s interferometer 792 bright fringes 
pass across the field of view when its moveable 
mirror is displaced through 0.233 mm_ using 


. xX 
equation L = m;. The wavelength of light used is: 


(UIES 2009) 
(A) 588 nm 
(B) 620 nm 


(C) 348 nm 
{D) 400 nm 


h 21. 
L=m,>4=7, 
_ 2(0.233 * 107) _ 2(233 x 10%) 446 x 10% 
. 792 —~792——is«S7922 


~ 0.588 « 107 m= 588 ¥ 10” m= 588 nm_ 
apparatus, at the point of contact 


In Newton ring 
ate, the additional path 


of the lens and glass pl 
difference introduced is: (UIIS 2010) 
(A) 2/4 (C)? 

(B) 2/2 (D) 4/3 


oint of contact of the lens and the glass 
f the film is effectively zero 
e lower surface of air 
dditional path 


At the p 
plate, the thickness 0 
but due to reflection at th 
film from denser medium, an a 
difference of 2/2 is introduced. 
The path difference “BD” 
interference is: (UHS 2010) 
(A) (m+ 1/2)A 

(B) m2. 


for destructive 


(C) dsinO 
(D) 34 


(A) 
Condition for destructive interference: 
Path difference = Odd Integral multiple of half wavelength 
BD =(m+ 1/2)A_ 
A monochromatic light of wavelength “A” is used 
to produce the diffraction pattern through a 
single slit of width “y”, Which one of the 


following represents the intensity distribution 
across the screen? (UHS 2011) 
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(A) 


11. 


12. 


(A) 


For interference of light waves to take place, the 

required condition is: (UHS 2011) 

(A) The path difference of the light waves from the 
source must be large 

(B) The interfering waves must be non-coherent 

(C) The light waves may come from different 
sources 


(D) The light waves may come from two coherent 


sources 


Conditions for detectable interference: 
The interfering beams of light must be 
monochromatic. 

The interfering beams of light must be coherent. 


obstacle and spreading of light waves into 
geometric shadow of an obstacle is called: 
(UHS 2011) 

(A) Diffraction 
(B) Polarization 


(C) Quantization of light 
(D) Interference of light 


Definition of diffraction. 
An oil film floating on water surface exhibits 
colour pattern due to the phenomenon of: 
(UHS 2014) 

(A) Diffraction 
(B) Polarization 


(C) Interference 
(D) Surface tension 


Coloured pattern will be observed in oil film due 
to interference of light. 
The distance between atoms is 0.30 nm. What will 
be the wavelength of X-rays at angle 6 = 30° for 
1" order diffraction: (UHS 2014) 


_(C) 4 =0.20 nm 
(D) 4 =0.90 nm 


_ 2(0.30 nm)sin30° 
’ I 


(A) A = 0.60 nm 
(B) X =0.30 nm 


2dsinO 


2dsind =nA>A= = 


A =0.30 nm 

The distance between two bright or two dark 
adjacent fringes is mathematically written as: 
(UHS 2015) 


AL 
(A) Ay => (C) Ay= 
(B) Ay =47 (D) Ay = 57 


In case of interference 


Aya =Ayp="> 


The property of bending of light around an ~ 


In Young’s Double slit experiment, slit Separation 
a = 0.05 cm, distance between screen and slit D= 
200 cm, fringes separation x = 0.13 cm, then the 
wavelength “A” of light ray is: (US 2015) 

(A) A= 1.33 107m (C) A = 4.55 «104m 
(B) A = 3.25 x107’m (D) A=5.1 x10°m 


In case of interference 


14. If general equation for destructive interference’ S 
is given by the relation 


I 
Optical path difference = (m + a 
Where “m” is an integer, then first dark fringe 
* will be equal to: (UHS 2016) 


(C) 0 


appear for “m 


No 


(D) | 


vo 1’. 
Optical path difference = as + a 


* 


W here m= 0,1,2,5, 


For |“ dark fringe 
m= 0 
15. For bright fringe formation the path difference is: 
(UTIS 2016) 
I 
(A) (n + a where n = 0,1,2.......46 


(B) na where n = 0,1,2.......... 


(C) (2n+ 4 


(D) ( + ae 


Condition for constructive interference: 
= Integral multiple of mevelnh 


where n = 0,1,2.......... 


where n = 0,1,2.......... 


Path difference 


=maA 
16. Coherent light emerge from two fine parallel slit 
“A” and “B” as shown in the figure below: 
A| 
| Pp 


B 


If “P” is the position of n dark fringe from the 
centre of interference pattern then the phase 
difference between the wave train from “A” and 
“B” is: (UHS 2017) 
(A) nz radian 

(B) 2nz radian 


(C) (n + 1/2) radian 
(D) (2n + 1 )a radian 
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Path difference = Odd Inte 
gral multi 
wavelength wae SE Yale 


"da 
yd _(2* 1071x107) 


2 = 1m 


Path difference = (2n + 18 


The phase difference corresponds to a jean'S 
cP | . 9 


Phase difference = = (2n + 1)z radian 

17. Wavelength of light which 
spectrum on a diffraction i 
lines/em are ruled at an angle of 30° will b in 
to: (UNS 2017) wr ne equal 
(A) 6 x 10m (C) 5x 107m 

(B) 4 x 10°%m (D) 3x 10m 


(C) 
L. ; 
dsin@ = nA > sind ee ent 


,, — Esind _ (10) sin30° 107 
Nn (5x10°)(2) 2x10" 
=§ x107°* m=5« 107m 
A diffraction grating has 500 lines per mm, its 
grating element “d" equal to: (UHS 2018) 
(A) 2 x 107 meter (C)2 x 107 em 
(B) 2 x 10° meter_ (D) 2x 10cm 


oo 


19. In double slits experiment, the fringe spacing of 

the diffracted rays increases when: (UIIS 2019) 

(A) the distance between the screen and slit 
decreases 

(B) the wavelength of the diffracted rays increases 

(C) the distance from mid points of the slits to the 

central point of fringe on the screen increases 

(D) the distance between the slits increases 


(B) 


In case of interference 


AL 
Ay = — => AyxhA 7 


d S 
20. Path difference for destructive interference can 


be written as: (UIIS 2019) 
(A) AS = nA 
_ (B)AS = (n+ 1/3)A/2 


(C) AS = 2n(A) 
(D) AS = (2n+ 2 


(D) 


Odd Integral multiple of half 


Path difference = 
wavelength 


AS =(2n+ Ws 


21. If a light is emitted 
through two narrow S$ 


by a single source passes 
lits 1.00 mm apart. The 
interference pattern is observed on a screen cae 
_ em away and the separation between the Nate 
of adjacent bright fringes is 2.00 mm. what'w 
be the- wavelength of light? (UNS 2019) ; 


(A) 2 pm (C) 2pm 
—(B) 1 pm’ (D) 2nm 


Scanned with CamScanner 


a 


0. - specific heat of a gas in an isothermal process 
(A) infinity (C) negative 
(B) zero (D) remain constant 
Which of Hie sabaianets A,B or C has the highest 
specific heat? The teniperature vs heat graph is: 
5 B 
i) 
Heat (Q) 
(A) A 
(B) B 
(C)C 
(D) all have equal specific heats 
03. Consider the ratios of the heat capacities y = 
C/C, for the three types of ideal gases: 
monatomic, diatomic, and polyatomic: 
(A) 7 is the greatest for monatomic gases 
(B) y is the greatest for polyatomic gases 
(C) y is the same only for diatomic and polyatomic 
gases 
(D) y is the same only for monatomic and diatomic 
gases 
04. Two gasses “A” and “B" having same number of 
molecules are at temperature 10'C. A is heated at 
constant volume and “B” is heated at constant 
pressure and their temperature rises to 12°C. 
Increase in internal energy in: 
(A) A is greater (C) both gasses are same 
(B) B is greater (D) A is slightly greater 
05. Average K.E of one mole of an ideal gas can be 
written as: 
2 2 
3kT 
(Bt (D)*>- 


06. For an ideal gas force of attraction between 


molecules is: 


(A) very large (C) very smaii 
(B) infinite (D) zero 
07. If mean square velocity of gas molecules 1s 
doubled then pressure of gas: 
(A) doubles (C) becomes four times 
(B) remains same (D) one third 
08. Boltzman’s constant is defined as: 
(A) Na/R (C) NaR 
(B) R/Na (D) 1/RNa 
09. Polyatomic real gas molecules have: 


(A) translational K.E (C) rotational K-E 


(B) vibrational K.E (D) all of these 
10. Pressure of a gas can be written as: 
Ue 


11, 


20. 


21. 


123 


= 
(B) 3 p<v> (D) t p*<y> 


_ Which of the given statements contradicts the 


kinetic theory of gasses: 

(A) molecules have very small size ; 
(B) molecules collide in-elastically 

(C) molecules are far apart 

(D) molecules collide elastically 

When water is heated from 0 C° to 10 C°, its 
volume: 

(A) Increase 

(B) Decreases 

(C) Does not change 

(D) First deceases and then increases 

The temperature of a gas is increased from 27°C 
to 127°C. The ratio of its mean kinetic energies 
after and before heating will be: 


10 4 
(A) 9 (C) 3 


9 3 
(B) 7 (D)j 
Which one is correct relation? 
(A) Cp +Cy= Y (C) Cp = 1+R/C, 
(B) y =Cp/Cy (D) Cp = I-R/Cy 
In free expansion of a gas, the internal energy of 
the system: 
(A) Increase 
(B) Decreases 
(C) is unchanged 
(D) First increases then decreases 
The temperature at which the reading of 
Fahrenheit thermometer will be double that of a 
centigrade thermometer is: 
(A) 160°C (C) 140°C 
(B) 180°C (D) 100°C 
A Celsius degree rise in temperature is larger 
than a Fahrenheit degree rise in temperature by: 
(A) 5/9 (C) 9/10 
(B) 9/5 (D) 9/8 
Absolute zero is considered as that temperature at 
which: 
(A) All liquids become gases 
(B) All gases become liquids 
(C) Water freezes 
(D) All gasses partially liquefied 
At constant temperature, the graph between Vv 


A 
and pis: 
(A) Hyperbola (C) Straight line 
(B) Parabola (D) Ellipse 


The K.E of the molecules of an ideal gas at 
absolute zero will be: 
(A) Infinite 

(B) Zero 

At constant temperature, 
given mass of gas is double 
the gas becomes: 


(C) Very high 

(D) Below zero 

if the volume of the 
d, than the density of 


(A) $ pev> (C)3 | 
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22. 


23. 


24. 


25. 
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(A) Double (C) 5 of the original value 


(B) ; of the original value (D) Remains constant 


At 30°C and atmospheric pressure, the volume of 
a given mass is 100 cm?. Pressure remaining 


same, the volume will be doubled if the 
temperature becomes: 

(A) 15°C (C) 60°C 

(B) 606°C (D) 333°C 


The pressure exerted on the walls of the container 

by a gas is due to the fact that the gas molecules: 

(A) lose their kinetic energy 

(B) stick to the wall 

(C) collide with the walls 

(D) all of these 

In the equation PY = RT, ‘V’ stands for the 

volume of: 

(A) One gram of gas 

(B) One liter of gas 

(C) Any amount of gas 

(D) One gram molecule of gas 

If a given mass of gas occupies a volume of 100 
cm’ at one atmospheric pressure and temperature 
of 100°C, what will be its volume at 4 atmospheric 
pressure, the temperature being the same? 

(A) 25 cm? (C) 104 cm? 

(B) 100 cm? (D) 400 cm? 

The root mean square speed of the molecules of 
different ideal gases, maintained at the same 
temperature are: 
(A) Same (C) Zero 
(B) Different (D) Infinity 
Average translational kinetic energy per molecule 
of an ideal gas is given by: 


3NaT 2NaT 
INaL SNA 
(A) “oR (5 
3RT 3Na 
(B) ON, (D) RT 
If the pressure is increased, then the boiling point 
of the liquid: 


(A) Decrease 
(B) Remains unchanged 
(C) Increase : 
(D) Decrease first and then increases 

Assume that the masses of all the molecules of a 
gas are halved and’ speeds are doubled, the ratio 
of the final and initial pressure is: 

(A) 1:2 —(C)2:1 

(B)2:3 (D) 4:3 

When a car is drivers through some distance 
which of the following increases for the gas inside 
the tyres of car? 

(A) K.E of the gas molecules 

(B) pressure of thé gas 

(C) temperate of the gas 

(D) all of these 
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The work done jn an adiabatic change in 4 
particular gas depends upon only: 
(A) Change in volume (C) Change in Pressure 
(B) Change in temperature (D) Change in Specific heat 
The amount of heat required raising the 
temperature of 1 kg of a substance through 1 K is 
called: 
(A) specific heat (C) heat capacity 
(B) calorie (D) Joule 
The ratio of the specific heat of an ideal Bas at 
constant volume to its specific heat at constant 
pressure is: 
(A) R 
(B) dependent on the temperature 
(C) dependent on the pressure 
(D) different for monatomic, diatomic, and polyatomic 

gases 

An ideal gas undergoes an isothermal process 
starting with a pressure of 2 x 10° Pa and a 
volume of 6 cm*. Which of the following might be 
the pressure and volume of the final state? 
(A) | « 10° Pa and 10 cm? (C) 3 = 10° Pa and 6 cm? 
(B) 4 = 10° Paand 4cm* (D) 6 x 10° Pa and 2 cm? 
The mass of an oxygen molecule is 16 times that 
of a hydrogen molecule. At room temperature, the 
ratio of the rms speed of an oxygen molecule to 
that of a hydrogen molecule is: 
(A) 16 (C)4 
(B) 1 (D) % 
The pressure of an ideal gas is doubled in an 
isothermal process. The root mean square speed 
of the molecules: 
(A) does not change 
(B) decreases by a factor of 1/2 
(C) increases by a factor of 2 
(D) increases by a factor of 2 
Ideal monatomic gas “A” js composed of 
molecules with mass “m” while ideal monatomic 
gas “B” is composed of molecules with mass 
“4m”. The average molecular speeds are the same 
if the ratio of the temperatures T,/Ts is: 
(A) % (C) 1/2 
(B) | (D) 2 
The ratio of the specific heat of a gas at constant 


- volume to its specific heat at constant pressure is: 


(A) I 
(B) more than 1 


~ (C) less than 1 


(D) has units of pressure/volume 

A real gas is changed slowly from state 1 to state 
2. During this process no work is done on or by 
the gas. This process must be: 

(A) isothermal (C) adiabatic 

(B) iscoheric (D) isobaric 

Work done in expanding gas under adiabatic 
condition results in: 

(A) Increase in temperature 

(B) Decrease in temperature 


(C) change in temperature A 
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(D) change in heat 
A given mass of gas is enc 
container so that it may be ma 
volume. Under these conditio 
change in what property of 
(A) Pressure 

(B) Molecular kinetic energy 
(C) Density 

(D) Internal energy 

Heat energy added to a 5 
condition appears as: 

(A) Work done by the system 

(B) Work done on the system 

(C) Increase in internal energy 

(D) Increase in temperature 

The pressure-volume graph of an ideal 
consisting of isothermal and adiab 
shown in the figure. The 
described by: 


losed in a Suitable 
intained at constant 


Ns, there can be no 
he gas? 


ystem under isothermal 


£as cycle 
alc process is 
adiabatic process is 


\v— 


(A) AB and BC 
(B) AB and CD 


(C) BC and CD 
(D) AD and BC 


If 20 J of work is done in compressing a gas 
adiabattically, the change in internal 
equal to: 


(A) 20 J (C) 104 


(B) -20 J (D) 200 J 

A gas performs the most work when it expands: 
(A) Isothermally (C) Iso-barically 

(B) Adiabatically (D) At non-uniform rate 
Air is pumped into a bicycle tire at constant 
temperature. The pressure increases because: 

(A) more molecules strike the tire wall per second 
(B) the molecules are larger 

(C) the molecules are farther apart 

(D) each molecule is moving faster 

The rms speed of an oxygen molecule at 0° C is 
460m/s. If the molar mass of oxygen is 32 g and 
that of helium is 4 g, then the rms speed of a 
helium molecule at 0° C is approximately: 

(A) 230m/s (C) 1300m/s 

(B) 650m/s (D) 920m/s 

A system consists of “N” gas molecules, each with 
Mass “m”. Their rms speed is Vem Their total 
translational kinetic energy is: : 

(A) (1/2)m(NVeme)” (C) (1/2)N(m1Vims) 

(B) (1/2)mv>,,. (D) (1/2)NmV ‘ims 


energy is 


An ideal gas is allowed to expand isothermally. 
he root mean square velocity of its molecules: 
(C) will remain unchanged 


(A) will increase 
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(B) will decrease (D) depends on other factors 
A system does 600 J of work and at the same time 
has its internal energy increased by 320 J, How 
much heat has been supplied? 

(A) 280 J (C) 600 J 

(B) 920 J (D) 20 J 

The internal energy of an ideal gas depends on: 

(A) the temperature only 

(B) the volume only 

(C) the pressure only 

(D) the temperature and pressure only 

As the volume of an ideal gas is increased at 
constant pressure the average molecular speed: 
(A) increases 

(B) decreases 

(C) same 

(D) decreases at high temperature, increases at low 
Two mono-atomic ideal gases are in thermal 
equilibrium with each other. Gas “A” js 
composed of molecules with mass “m” while gas 
“B” is composed of molecules with mass “4m”, 
The ratio of the average translational kinetic 
energies K,/Kg is: 

(A) % (C) 1/2 

(B) | (D) 2 

The specific heat C, at constant volume of a 
mono-atomic gas at low pressure is proportional 
to“T"” where the exponent “n” is: 

(A) -1 (C) 0 

(B) | (D) %4 

Value of Boltzmann constant is: ; 

(A) 138x107 IK" (C0) 1.38x 10° J KO! 

(B) 0.138 J K7! (D) 1.38 x 107" erg K7! 
The average kinetic energy of hydrogen molecules 
at 300K is ‘E’, At the same temperature, the 
average kinetic energy of oxygen molecules will 


be: 

(A) E/16 (C)E 

(B)E/4 ‘ (D) 4E 

The SI unit of molar Specific heat is: 
(A) J mol K™! (C) J mol"! K7 
(B) J mol! K (D) J mol” 


The temperature of “n” moles of an ideal mono- 
atomic gas is increased by “AT” at constant 
volume. The energy “Q” absorbed as heat, change 


in internal energy “AE,,.”, and work “W” done by 
the environment are given by: 


(A) Q = (5/2)nR AT, AEin = 0, W=0 

(B) Q = (3/2)nR AT, AE wm = (3/2)PR AT, W = 0 
(C) Q=(3/2)nR AT, AE jn = (1/2)nR AT, W=-nR At 
(D) Q=(5/2)nR AT. AE in = (3/2)nR AT, W=-nR AT 
The expression for the absol 


ute temperature “T” 
of an ideal gas is given by: 


ee aN Ay? 

(A) T=5 <5mv’> (C) T=SRe<smv"> 
l 2 2NaR 
=— =A“ 
(B) T=3¢ <mv> (D2) 4 
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.(D) Q= 2nR AT, AE wn = 


In an adiabatic process the quantity which 
remains constant is: . 

(A) Internal energy (C) temperature 

.(B) volume (D) Heat 

The temperature of a gas is measure of: 

(A) The average K.E of gaseous molecules 

(B) The average distance b/w the molecules 

(C) The average P.E of gaseous molecules 

(D) The size of the molecules of a gas 

The pressure on the walls of container becomes 


two times if: ; 
(A) velocity of gas molecules in the container gets 


doubled 
(B) The number of gas molecules in the container 
increases four times 
(C) The number of gas molecules in the container 
gets doubled 
(D) the velocity of gas molecules in the container 
becomes four times 
The temperature of “n” moles of an ideal mono- 
atomic gas is increased by “AT” at constant 
pressure. The energy “Q” absorbed as heat, 
change in internal energy “AE,,,”, and work “W” 
done by the environment are given by: 


5 
(A) Q=5nR AT, AE, = 0, W=— nRAT 


5 
(B) Q= Sur AT, AEj = 5nR AT, V = Snr AT 


(C) Q= 3nR AT, AEj, = 0, W = —nRAT 


3nR AT, W =-nR AT 


On the basis of kinetic theory of gases, the 
absolute zero is that temperature at which 
molecules of gas: 

(A) will shrink to points 

(B) will come to stand still 

(C) will become massless 

(D) will start emitting light 


‘The pressure exerted by a gas on the walls of a 


container is measured by: 

(A) change of momentum imparted to walls per unit 
area per second 

(B) change of momentum imparted to walls per unit 
area 

(C) momentum imparted to walls per unit area 

(D) change of momentum per unit volume 

The root mean square velocity of a gas molecules of mass m at 


a given temperature is proportional to: 
(A) m, (C)m 
(B) m'4 (D) m2 


The motion of gas molecules which determine the 
temperature is: 


(A) translatory (C) vibratory 

(B) rotatory (D) all of these 

Which of the following gas possess maximum root mean 
square velocity at a given 

(A) hydrogen. (C) nitrogen 

(B) oxygen (D) helium 
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In an isothermal process, the internal ene 

the system: "BY of 
(A) Increases 
(B) Decreases 


(C) Remains constant 
(D) Becomes zero 


’ First law of thermodynamics when applied to an 


adiabatic process becomes: 


(A) W = AU (C) Q= AU 
(B)W=Q (D) W=-AU 

In which processes the pressure of the system 
remains constant: x 


(A) Isochoric process (C) Adiabatic process 

(B) Isobaric process (D) Isothermal process 
Given that P = 10°N m™, area of the Piston is 
equal to 0.1 m’ and distance moved by the Piston 
is equal to 10°' cm, then work done by the gas is: 
(A) 1 J (C) 104 J 

(B) 105 J (D) 10 J 

Suppose volume of a gas in cylinder is 3 cm’, If 
the piston is kept fixed and gas is heated from 5°C 
to 12°C, then the work done is: 

(A) 2.3 J (C)0J 

(B) 21 J (D) 2J 

KMT is likely to break at: 

(A) High pressure, low temperature 

(B) Low pressure, high temperature 

(C) High pressure, high temperature 

(D) Low pressure, low temperature 

A gas expands in three different ways 
isothermally, adiabatically and then iso-barically. 
Work done is maximum in: 

(A) Isothermal process — (C) Isobaric process 

(B) Adiabatic process (D) Isochoric process 


fc, = SR then Cp in: 


2 2 
(A) sR (C)5R 
7 5 
(B) 5R (D) aR 
Which one of the following is a correct relation: 
(A) C, = Cy (C) C.<C, 
(B)C,>C, (D) C,. > Cp 


Which of the following properties of molecules of 
same for all gases at particular 


gas is 

temperature? 

(A) Momentum (C) Mass 

(B) Velocity (D) Kinetic energy 


Which one is not adiabatic process: 

(A) Escape of air from burst tyre 

(B) Cloud formation 

(C) Slow expansion 

(D) Rapid expansion 

An ideal gas has molar specific heat “C,” at 
constant pressure. When the temperature of ae 
moles is increased by “AT” the increase in the 
internal energy is: . 
(A) nC, AT 

(B) n(C, — R) AT 


(C) n(C, + R) AT 
(D) n(2C, + R) AT 
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The work done on ideal gas during the cycle is: 
(2V.2P) 


(V.P) (2V.P) 


O \— 
(A) IPV (C) m 
(B) 2PV (D) 0 


Three gas molecules are moving with velocities 


Icm/sec, 3cm/sec and \2 cm/sec. The root mean 
square velocity of these gas molecule is: 

(A) 2 cnv/sec (C) 4 cm/sec 

(B) 3 cm/sec (D) 12 cnvsec 

If average velocity of gas molecules in a container 
is doubled, the value of pressure will be: 

(A) Doubled (C) Halved 

(B) Four times (D) None of these 

If Q, E and W denote respectively the heat added, 
change in internal energy and the work done ina 
closed cyclic process, then 

(A) W=0 (C)Q=W=0 

(B) E=0 (D)Q=0 

An ideal gas is heated from 20°C to 40°C under 
constant pressure the change in internal energy is: 

(A) Zero under constant pressure 

(B) Proportional to change in volume 

(C) Double the original value 

(D) Proportional to change in temperature 

Area under a P-V diagram represents: 

(A) Work done 

(B) Heat supplied to system 

(C) A thermodynamic process 

(D) The state of a thermodynamic system 

In a cyclic process shown in figure, the work done 
by the gas in one cycle is: 


(A) 28 PV, 
(B) 18 P,V, 


(D) 9 PV 
Two different gases are enclosed in two different 
vessels at same pressure. If p; and pz are their 


densities then ratio of their rms speed a> equal 


“) Px (©) P2 
2 
pz . af 
(8) pi” (D) Pi 
The temperature of an ideal gas is increased from 
120K to 480K. If at 120 K the rms velocity of the 
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gas molecules is “vy”, at 480 K it becomes: 
(A) 4v (C) 2v 


(B)5 (D)j 


For a gas obeying Boyle’s law, if the pressure is 
doubled, the volume becomes: 

(A) Double (C) One half 

(B) Four time (D) One fourth 

When a hot milk is shaken in a thermo flask 
whose lid is closed. The temperature of the milk 
will: 

(A) Increase (C) Is not affected 

(B) Decrease (LD) Cannot be predicted 
Which one of the following graphs best illustrates 
the relationship between the product (PY) for an 
ideal gas and thecmaciyaamics temperature: 


PV V 
T. T 
(A) 


(C) 


Pp V PY, 
~ T T 


(B) (D) 
Oxygen molecules in the earth’s atmosphere have 
root mean square speed of about 500ms™. If the 
relative molecular mass of oxygen and helium is. 
32 and 4 respectively, then the approximate root 
mean square speed of helium molecules in the 
atmosphere will be: 
(A) 180ms7! (C) 1000ms"! 
(B) 1400ms" (D) 2000ms" 
One mole of a gas at STP in suddenly expanded to 
three times its initial volume. If C, = 2R the ratio 
of the initial and final pressure will be: 
(A) 5 (C) 3 
(B) 4 (D) 2 
Which of the following remains constant in 
isochoric process: . 
(A) Pressure (C) Volume 
(B) Temperature (D) Entropy 
A fixed mass of gas, initial at pressure P, in state 
X, is expanded reversibly and isothermally to 
State Y and then compressed reversibly and 
adiabatically until the pressure is,again P, in state 
Z. Which one of. the following graphs best 
represents this sequences of events? 
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The equation W = P (V2 — Vi) represents the work 


done by a gas in: 
(A) A free expansion 
(B) An isothermal expansion 
(C) An adiabatic.expansion 
(D) An expansion at constant pressure 
When piston is suddenly pushed in ward then: 
(A)Q=W (C) AU =—W 
(B) -AU = W (D) Q=AU 
The energy absorbed as heat by an ideal gas for 
an isothermal process equals: 
(A) the work done by the gas 
(B) the work done on the gas 
(C) the change in the internal energy of the gas 
(D) the negative of the change in internal energy of 
the gas 
How much Cp is greater than Cv? 
(A) 273 (C) Both “A” & “B” 
(B) 373 (D) 8.314 
Which thermodynamic quantity AU has value 
equal to zero? 
(A) An isothermal process (C) isochoric process 
(B) An Adiabatic process (D) Isobaric Process 
At constant temperature the relation between P 


(Pressure), “d” density of gas: 


(A) P x d? (C)Pxd 
(B) P x I/d (D) P x I/d* 
In Charles law is constant: 

(A) temperature (C) volume 


(B) time (D) pressure 

Ist law of thermodynamics is according to law of 
conservation of: 

(A) momentum (C) mass 

(B) energy (D) charge 

The pressure of an ideal gas is doubled during a 
process in which the energy given up as heat by 
the gas equals the work done on the gas. As a 
result, the volume is: 

(A) doubled 

(B) unchanged 


(C) halved 
(D) need more information to answer 
The graph shown below is the representation of: ” 


1 

“Pp 
(A) Charles’s law (C) General gas law 
(B) Boyles law (D) Stokes law 
When 20J of work was done on a gas, 40J heat 
energy was released. If the initial internal energy 
of the gas was 70J. What is the final energy? 
(A) 50J (C) 90J 
(B) 60J (D) 110J 
Four molecules of a gas speed 1, 2, 3 and 4 kms", 
The value of root mean square speed of the gas 
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molecule is: 


vis km/s (C) 2.5 kms"! 


(B) vio knv/s (D) [2 knvs 


According to kinetic theory of gases potential 
energy between molecules is: 

(A) small (C) zero 

(B) large (D) infinite 

For an ideal gas pressure of gas is: 

(A) 2/3 N, <K.E> (C) 1/3 p <K.E> 

(B) 2/3 p <K.E> (D) 2/3<K.E> 

When we derive the relation of the pressure of an 
ideal gas, which of the following is not among the 


assumptions made? 
(A) in finite volume there are infinite number of 


(A) 


molecules 

(B) molecules are in constant random motion 

(C) all collisions are perfectly elastic 

(D) the average kinetic energy of the molecule is 
directly proportional to the temperature of the 
gas 

If R is the molar gas constant, P pressure, T 

temperature, N, Avogadro’s number, “n” 

number of moles, “k” Boltzmann constant and 


“m” mass of gas. Which of the following 
expressions represents the volume “V” of ideal 
gas? 

RT nRT 
(A) (o- 

N RT NkT 
(B)~p (D) PB 


Speed of three molecules of a gas are 3m/s, 4m/s 

and 5m/s, then rms speed of these molecules is: 

(A) 4.8 (C) 4.5 

(B) 4.08 (D) 4 

rms velocity of the molecules of a gas would be 

zero at: 

(A) 0°C (C)=273°C 

(B) 273°C (D) no atmosphere 

A gas molecule “x” moving with the speed 100 m/s 

suffers elastic collision with a molecule “y” of the 

same gas which is moving with speed 150m/s. 

Then after collision: 

(A) speed of both molecules will be 125 m/s 

(B) speed of x will be 125 m/s 

(C) speed of y only will be 125 m/s 

(D) speed of x will be 150 m/s 

We can produce heat by: 

(A) Frictional process (C) Electrical processes 

(B) Chemical processes (D) All of the above 

Which one is true for internal energy? 

(A) It is sum of all forms of energies associated with 
molecules of a system 

(B) It is a state function of a system 

(C) It is proportional to transnational K.E of the 
molecules 

(D) All are correct 
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_ Assume 


Standard condition STP refer to a gas at: 

° i 
(A) 76cm Hg 0°C (C) latm 273K 
(B) 760mm Hg 273K (D) all of the above 
Which of the following properties of molecules i 
same for all gases at particular temperature? 7 
(A) momentum (C) velocity 
(B) mass (D) kinetic energy 
Two ideal mono-atomic gases are in thermal 
equilibrium with each other. Gas A is composed 
of molecules with mass m while gas B is composed 
of molecules with mass 4m. The ratio of the 
average molecular speeds v4/vz is: 
(A) 4 (C) 1/2 
(B) | (D) 2 
As the pressure in an ideal gas is increased 
isothermally the average molecular speed: 
(A) increases 
(B) decreases 
(C) increases at high temperature, decreases at low 
(D) remains the same 
What will be the density of the gas if its volume is 
doubled but temperature is constant? 
(A) equal to original density 
(B) half of original density 
(C) quarter of original density 
(D) double of original density 
A sample of argon gas (molar mass 40 g) is at four 
times the absolute temperature of a sample of 
hydrogen gas (molar mass 2 g). The ratio of the 
rms speed of the argon molecules to that of the 


hydrogen is: 

(A) 5 (C) Las 
(B) 1/5 (D) 5 

The pressures P and volumes V of five ideal gases, 
with the same number of molecules, are given 
below. Which has the highest temperature? 

(A) P=1 x 10° Paand V = 10cm’ 

(B) P=4 x 10° Pa and V = 4cm" 

(C) P=3 x 10° Paand V = 6cm’ 

(D) P =6 x 10° Pa and V = 2cm’ 

If the pressure of a given gas is held constant its 
density is inversely proportional to its absolute 
temperature. We can refer it as another statement 
of: 

(A) Boyle's law (C) Charles law 

(D) Avagadro’s law 

Gag molecules of different masses in the same 
container have the same average transnational 
kinetic energy, which is directly proportional to: 
(A) Volume (C) Pressure 
(B) Absolute temperature (D) Time - 
Given: sample of 1 ml hydrogen an 
oxygen, both at S.T.P. which sample ha 
number of molecules? 

(A) Oxygen 

(B) Hydrogen : 

(C) It depends upon their internal energies 
(D) Both will have the same number of molecules 
that the masses of all the molecules of a 


d 1 ml of 
s higher 
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gas are halved and speeds are doubled, the ratio 
of the final and initial pressure is : 

(A) 1:2 (C)2:1 

(B)2:3 (D)4:3 

The work done in an adiabatic change in a 
particular gas depends wpon only: 

(A) Change in volume 

(B) Change in temperature 

(C) Change in pressure 


- (D) Change in specific heat 


According to KMT, the collisions of gas molecules 
with themselves and with the walls of container 
are assumed to be: 

(A) perfectly elastic (C) inelastic 

(B) partially elastic (D) fair 

The pressure exerted by a gas is directly 
proportional to: 

(A) average translational K.E. of its molecules 

(B) average vibrational K.E. of its molecules 

(C) average rotational K.E. of its molecules 

(D) all of the above 

The ideal gas equation in terms of Boltzmann 
constant can be written as: 


nk 

(A) PV = NakT (C) T=py 
Pk PN 
(B) y= (D) T=V 


Two identical rooms in a house are connected by 
an open doorway. The temperatures in the two 
rooms are maintained at different values. Which 
room contains more air? 

(A) the room with higher temperature 

(B) the room with higher pressure 

(C) the room with lower temperature 

(D) neither because both have the same pressure 
Work done in expanding gas under adiabatic 
condition results in: 

(A) Increase in temperature 

(B) Decrease in temperature 

(C) change in temperature 

(D) Volume remains constant 

Heat energy added to a system under isothermal 
condition appears as: 

(A) Werk done by the system 

(B) Work done on the system 

(C) Increase in internal energy 

(D) Increase in temperature 

273 cm? of an ideal gas is at 0°C. It is heated at 
constant pressure to 10° C. It will now occupy: 

(A) 263 cm? (C) 273 cm? 
(B) 283 cm* (D) 278 cm? 

If the volume of a gas is held constant and we 
increase its temperature then: 

(A) its pressure is constant (C) its pressure rises 

(B) its pressure falls (D) any of above 
Hydrogen is 16 times lighter than Oxygen. If at 
S.T.P. the average K.E. of Hz molecules is E, the 
average K.E. of O2 molecules will be: 

(A) 16E (C) 4E 
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(B) E/16 49. A system undergoes an adiabatic process in Which 


If “k” is the Boltzmann constant, the translational 1 


140. 


141. 


142. 


143. 


144. 


145. 


146. 


147. 


148. 


. (A) Q/Cy 


kinetic energy of nitrogen molecules at 400K will 

be: 

(A) 400k (C) 800k 

(B) 600k (D) (800/3)k 

A 100 cm’ gas tank is filled with a certain amount 

of an ideal gas at 400K. If the gas is heated to 

500K, the new volume of the gas will be: 

(A) 100 cm? (C) 150 cm, 

(B) 125 cm? (D) 250 cm 

Air enters a hot-air furnace at 7° C and leaves at 

77° C. If the pressure does not change each 

entering cubic meter of air expands to: 

(A) 0.80m? (C) 1.25m" 

(B) 1.9m’ (D) 7.0m’ 

If the pressure is doubled and kelvin temperature 

is halved, the volume of the gas will: 

(A) become half (C) become double 

(B) become quarter (D) remain unchanged 

Heat Q is supplied to one mole of a gas which does 

an amount of work W. The rise in temperature of 

the gas is: 

(C) (Q-W)/Cp 

(B) (Q-W)/Cy (D) (Q-W)Cy 

In an adiabatic process: 

(A) the energy absorbed as heat equals the work 
done by the system on its environment 

(B) the energy absorbed as heat equals the work done 
by the environment on the system 

(C) the absorbed as heat equals the change in internal 
energy 

(D) the work done by the environment on the system 
equals the change in internal energy 

The internal energy of a gas at 35°C is 100J. If the 

gas expands adiabatically and does an external 

work of 20J, its internal energy will be: 

(A) 100 J (C) 120 J 

(B) 80 J (D) 115 J 

In a system of N gas molecules, the individual 

speeds are vj, V2, ..) Va. The rms speed of these 

molecules is: 


Vy ot Vo +... FVNT Vt t.. tw 
ume Pee (C) x 


Vj) tVot+... +V Vy tivo +... tVNT 
(py) Wut tn? 


(B) x 
A gas undergoes the cycle of pressure and volume 


changes. W — X — Y — Z shown in the 
diagram: 


Pressure/ 2 "xi 
: 


0 1 2 3 
Volume/10° m'——> 
What is the net work done by the gas? 
A)-600 J 


150. 


154. 


155. 


156. 


its internal energy increases by 20 J. Which Of the 
following statements is true? 
(A) 20 J of work was done on the system 
(B) the system lost 20 J of energy as heat 
(C) 20 J of work was done by the system 
(D) the system received 20 J of energy as ‘eat 
Two different samples have the same mass and 
temperature. Equal quantities of energy are 
absorbed as heat by each. Their fing, 
temperatures may be different because the 
samples have different: 
(A) heat capacities 
(B) thermal conductivities 
(C) volumes 
(D) coefficients of expansion 
The first law of thermodynamics 
expressed as shown. 

AU=Q+W 
Where AU is the change in internal energy, Q is 
the heating of the system, W is the work done on 
the system. A fixed mass of ideal gas at high 
pressure is contained in a balloon. The balloon 
suddenly bursts, causing the gas to expand and 
cool. In this situation, which row describes the 
values of AU, Q and W? 


may be 


Positive 
Positive 
Negative 
Positive 
The rms speed of gas molecules is 


Negative Negative 
Zero 
Zero 

negative 


Negative 
Positive 
Positive 


m m 
CORN ers ©) 34T 

3kT 3kT)? 
B)\ Jom (7 


According to Pascal’s law the pressure of gas in a 
vessel is: 

(A) Different in different direction 

(B) Same only along opposite directions 

(C) Same in all direction 

(D) Same only along normal directions 

Starting with same initial conditions, an ideal gas 
expands from volume V, to V; in three different 
ways. The work done by the gas is Wj, if process 
is purely isothermal, W; if purely isobaric and Ws 
if purely adiabatic. Then 

(A) W, > W2> W3 (C) W2> W, > W3 

(B) W2> W3> W, (D) W, > W3> W2 P 
A gas expands 0.25 m° at constant pressure 10 
N/m’. The work done is: 

(A) 2.5 erg (B) 250 J 

(B) 2500 J (D) 2.5 J 

Which of the following is not a thermodynamic 
function: 


(A) Work (C) Entropy 


: ( . (C)200J 
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157. 


159. 


160. 


161. 


162, 


163, 


(B) Internal Energy (D) Temperature 


The pressure (P) of an ideal gas and m 
per unit volume (E) are related as: ean K.E 


(A) P= NE (C) P=NE/2 
2NE 3NE 
(B)P="3 (D) P= oF 


The indicator diagrams representing maximum and 
minimum amount of work done are respectively 


te de 
“is 


(D) —V 
(A) Aand B (C) Band D 
(B) B and C (D) C and D 


An ideal gas undergoes an expansion in volume 
from 1.3 x 107 m? to 3.6 * 107 m? at a constant 
pressure of 1,3 x 10° Pa. During this expansion, 24 
J of heat is supplied to the gas, What is the overall 
change in the internal energy of the gas? 

(A) Decrease of 54 J (C) Increase of 6 J 

(B) Decrease of 6 J (D) Increase of 54 J 

The size of one degree of celsius is equal to: 

(A) One degree of Fahrenheit scale 

(B) 3.2 degrees of Fahrenheit scale 

(C) 1.8 degrees of Fahrenheit scale 

(D) 2.12 degrees of Fahrenheit scale 

If, while the pressure is kept constant, the 
temperature of a mono atomic ideal gas is 
doubled the average speed of the atoms: 

(A) Increases by a factor 4 

(B) Decreases by a factor of 4 

(C) Increases by a factor of 2 

(D) Increase by a factor of J? 

The simple kinetic theory of gases may be used to 
derive the expression relating the — a i | 


the density p of a gas. P = yp<c> in this 


expression, what does <c si represents? 

(A) The average of the squares of the speeds of the 
gas molecules 

(B) The most probable value of the squares of the 
speeds of the gas molecules 

(C) The root means squares speed of the gas 
molecules 

(D) The square of average speed of the gas 
molecules 

In the pressure-volume diagram given below, 

isochoric, isothermal, isobaric and adiabatic path 

respectively are: 


165. 


166. 


167. 


168. 


169. 


170. 


ba > | 


Cc 
D 


Vv— 
(A) BA, AD, DC, CB (C) DC, CB, BA, AD 
(B) AB, BC, CD, DA (D) CD, DA, AB, BC 
A monochromatic gas is suddenly compressed to 
1/8" of the initial volume adiabatically. The ratio 


{fc 
of the final pressure to initial pressure Is (@-§) 


(A) 32 (C) 403 

(B) 24/3 (D) 8 

A graph between T and V of a gas at constant 
pressure is: 

(A) Hyperbola (C) Parabola 

(B) Straight line (D) Exponentional curve 
Two points on a same body having the same 
temperature will have no heat transfer between 
them. This is the condition of: 

(A) Dynamic equilibrium 

(B) Hydrostatic equilibrium 

(C) Thermal equilibrium 

(D) Unstable equilibrium 

We consider a thermodynamic system. If AU 
represents the increase in internal energy and W 
the work done by the system, which of the 
following statements is true? 

(A) AU =-W in an adiabatic process 

(B) AU =-W in an isothermal process 

(C) AU = W in an isothermal process 

(D) AU = W in an adiabatic process 

A surface is bombarded by particles, each of mass 
small “*m”, which has velocity “v” normal to the 
surface. On average, “n” particles strike unit area 
of the surface each second and _ rebound 
clastically. What is the pressure on the surface? 


l : 
(A) nmv (C) > amv" 


(B) 2nmv (D) nmv" 

According to the first law of thermodynamics, 

applied to a gas, the increase in the internal 

energy during any process: 

(A) equals the heat input minus the work done on the 
gas 

(B) equals the heat input plus the work done on the 
gas 

(C) equals the work done on the gas minus the heat 
input 

(D) is independent of the heat input 

Kinetic molecular theory assumes that: 

(A) Volume of the gas molecules is negligible as 
compared to the total volume of the gas 

(B) Collisions among gas molecules are elastic 

(C) Both “A” and “B” 


& (D) There are attractive forces between the 
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171. 


172. 


173. 


174, 


175. 


176. 


177. 


179, 


180, 


181. 


182. 


183. 


If C, is the molar specific heat at constant volume 
and AT is the temperature then C,AT gives: 
(A) Area (C) Energy 
(B) Volume (D) Density , 
The same energy Q enters four different 
substances. Which substance has the greatest 
specific heat? . . 
(A) The temperature of 3 g of substance A increases 
by 10K : 
(B) The temperature of 4 g of substance B increases 
by 4K : 
(C) The temperature of 6 g of substance C increases 
by 15K ; 
(D) The temperature of 8 g of substance D increases 
by 6K ;, 
If a given mass of gas occupies a volume of 100 
cm’ at one atmospheric pressure and temperature 
of 100°C (373.15K), what will be its volume at 4 
atmospheric pressure, the temperature being the 
same? 
(A) 25 cm? (C) 104 cm? 
(B) 100 cm’ (D) 400 cm? 
The initial volume of an ideal gas is 10cm® at a 
pressure of 20Pa. Its volume and pressure in the 
final state might be: 
(A) 5 cm, and 10 Pa (C) 20 cm’, and 40 Pa 
(B)2.5cm’,and10Pa (D) 40 cm, and 5 Pa 
Fahrenheit and centigrade thermometer have the 
same reading at: 
(A) — 100°C (C) 60°C 
(B) 40°C (D) — 40°C 
Absolute zero is considered as that temperature at 
which: 
(A) all liquids become gases 
(B) water freezes 
(C) all gases become liquids 
(D) all substances remain solids 
The total sum of all energies of all the molecules 
in a system is called: 
(A) potential energy (C) kinetic energy 
(B) internal energy (D) elastic P.E 
The pressure exerted by a column of mercury 76 
cm high and 0°C is called: 
(A) | atm (C) 1 Nm? 
(B) 1 Pa (D) 1 torr 


P Vv = constant holds good for: 

(A) Isothermal process (C) Isochoric process 

(B) Isobaric process (D) Adiabatic process 
The process in which no heat enters or leaves the 
system is called: 

(A) Isothermal process (C) Isochoric process 

(B) Isobaric process ' (D) Adiabatic process 
Which is called internal energy of an ideal gas: 


(A) Translational K.E. (C) Vibrational K.E. 
(B) Rotational K.E. (D) P.E. 


A system does 600 J of work and at the same time 
has its internal energy increased by 320 J, How 


184. 


185. 


186. 


187. 


188. 


02. (C) 


03. (A) 


04, (C) 


(B) 600 J (D) 200 J 

Pressure of gas depends: 

(A) Only on molecular speed 

(B) Only on mass of molecules 

(C) Only on number of molecules in unit volume 

(D) Number of molecules in unit volume, mags and 
speed of molecules 

Absolute zero corresponds to: 


(A) -460°F (C) -360°F 
(B) 0°F (D) 460°F 
Expression for isothermal process is: 
(A) Q= AU (C)Q=W 
(B) AU=W (D) AU=—-W 


Which is isothermal process: 

(A) Rapid escape of air from a burst tyre 

(B) Slow expansion of gas at in cylinder at constant 
temperature 

(C) Rapid expansion of gas in cylinder 

(D) Cloud formation 

For an ideal gas Cp — Cy is equal to: 

(A) Plank’s constant 

(B) Joule’s constant 

(C) Universal gas constant 

(D) Boltzmann constant 


= HEAT AND 
Se THERMODYNAMICS 
(SOLUTIONS) 
AT =0 
_~4Q AQ _ 
ee nAT n(0) % 
2 


Q=nCAT> CHQ 
Qc > Qu > Qa 


Values of constant = 
Types of pas 


As the temperature of system is defined as the 
average translational K.E. of its molecules, so for an 
ideal gas system the internal energy is directly 
Proportional to its temperature, 
QaT 
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A 


For | mole 


_3 3R 
KE for one mole = 5 kT (Na) = 2N,7 (Na) =; RT 


06.(D) The molecules of an ideal gas are mere mass points 
which exert no force on one another, 


97.0) 


p=3psv> = Px <v> 


08. (B) 
R ~23 yer—I 
=——= I]. 10 JK 
k N, 1.38 x 


99. (D) A polyatomic gas molecule has both translational 


and rotational energy. It also has vibrational energy 
associated with spring like bond between its atoms. 


10. (B) 
P = 3p<v> 


11. (B) 
Collisions between the gas molecules themselves and 

with the walls of the container are perfectly elastic. 

12. (D) : : 
From 0°C to 4°C the volume of water decreases and 
after 4°C volume increases. 

13. (D) 
T,; =27 +273 =300K 
T, = 127+273 = 400K 


3 
(KE, 2" 1, 300 3 
KE) 3... T> 4004 
(KE) 3. Te 

14. (B) 

C 
Page 
YG 
15.(B) 
As 
AU « AT 


In free expansion the temperature of gas decreases, 


So its internal energy decreases. 
16. (A) 


Ty = 2T¢ 


9 
sle+32=2T¢ 
32= Me~2T¢ 


10T, - 9T, 
ar eee’ 3 


Ing «Te = 160°C 


ATE=  1.8AT, = 21 
18, (B) 


Absolute zero is considered as that temperature at 


19. (C) 


20. (B) 


21.(C) 


22. (D) 


23. (C) 


24. (D) 


25. (A) 


26. (B) 


27. (B) 


30. (D) 


ne 


“‘Volume=0 : 


1/P 


= V 


.. So 3 
K.E. =5kT =5k(0)=0 


T, =30°C = 303 K 
V2_¥ =Vsx2t 
T Yo ey, 


03 
= (200) x = 606 K = 606 - 273 = 333°C 


(V2 = 2V, = 200 cm’) 


Pressure exerted by a gas is the momentum 
transferred to the walls of container per unit time per 
unit area due to continuous collisions of gas 
molecules. 


PV =nRT 
n= number of mole 


“V” is the volume of one mole or one gram molecule 
of gas. 


PV, _ (1100 


P2V2=P,V; > V2= P, 4 


= 25cm’ 


if T =constant 


3 
2 
3° 
KE= 57 


‘R, 
Na 
If the pressure is increased, then the boiling point of 
the liquid increase. 


Friction between the tyre and the road heats up the 
gas in the tyre and its temperature increases, So, this 
increases the average K.E. of the’ gas molecules 
increases. 

To<K.E> . 


and Pa <K.E> 


Which all gases become liquids. 
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31. (B) 


8, 


Adiabatic Expansion: 

In adiabatic expansion of the system, the 
temperature decreases as the work is done in 
expanding the system at the cost of internal energy. 

-AU=+W 
Adiabatic Compression: 

In adiabatic compression, the work has done 
on the system increases the temperature of the 
system. 

+AU =-W 

AU « AT 

32. (A). 
The amount of heat required raising the temperature 
of 1 kg of a substance through | K is called specific 


heat. 
33. (D) 
_&ep 1 Gy 
rcv yp 
Values of constant 
sua of gas 
. 
34, (D) 


For isothermal process 
PV = constant 
PV = P2V2 


(2 x 10° Pa)(6 cm*) = (6 10° Pa)(2 cm’) 


in Sime, 
VH ar 


36. (A) 
3RT 


m 


In isothermal process temperature remains same. So, 
Vrms = constant 


35. (D) 


my Mn 
Mo 16my 


Vis 


In isocoheric process (constant volume) AV = 0 


W = P(0)=0 
40. (B) 
In adiabatic expansion 
+W=-AU 


+W shows that work is done by the gas at the cost of 
its internal energy. Internal energy decreases and 
hence temperature also decreases. 

41. (C) 


As mass and volume of gas are constant. So, its 
density remains same. 

42, (A) 
By 1* law of thermodynamics 
Q=AU+W=0+W=W 
This shows that the total energy supplied is used to 
do external work. To keep the temperature constant 
the compression and expansion must done very 
slowly. 


43. (D) 
As adiabat is more steeper than isotherm. So, “DA” 
and “BC” represent the adiabatic processes. 

44. (A) 


In adiabatic compression, the work has done on the 
system increases the temperature of the system. 


-W=+AU 
Work done on the gas = increase in its internal 
energy = + 20 J 
45. (C) 
Wisobanc > W isothermal > W adiabatic > W isocoheric 
46. (A) 
2N 
P= 3V <K.E> 
For same temperature means same <K.E> 
PaN 
47. (C) 
3RT 
aa p= 


Vile _ an Mite 


[mo 32 
Yo ser Mite -.[2- 22 — 22 


Vo= iain = = 920(1.4) = 1300 m/s 
37. (A) 48. (D) 
Viens = aKr Total translational K.E = SNMV" ns 
for same average molecular speed 49. (C) 
Toxm 3RT 
Ta_M_m_i Yims = \ Im 
Ts ‘ms 4m 4 In isothermal process temperature remains same. So, 
38. (C) Vims = constant 
As we know that 50. (B) 
<3 Q=AU+W 
Cy 2 Q = 320 + 600 = 920 J 
Cp 51. (A) -, 
: 39. (B) For an ideal gas system the internal energy is directly 
=i W = PAV proportional to its temperature. 
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3RT 
Vrms = m 
at constant pressure 


yoT 


(T, = Tg) 


(A) | 
‘i It is the amount of heat required to raise the 
temperature of one mole of substance through | K at 


constant volume. 


Q,=CAT > C= - =>C,=QaAT" 


55. (D) 
4.99 60 1073 EO! 
k=yy = 138 x 10 JK 


= 1,38 x 107 (10 erg)K7! = 1.38 x 10°'°erg K! 
56. (C) 
E=2kT=> ExT 


2 
57. (C) i 
C= HAT 
Its units are “J mol Ko”. 
58. (B) 
Qy = nCyAT 


- 


For mono-atomic gas Cy = 5R 


Qv= SnRAT 
At constant volume AV = 0 
W=0 
~ Qy = AB ig + W = AEimn = S.RAT 
59, (B) ~ 


60. (D) 
Adiabatic is the process in which no heat enters or 
leaves the system. 


Q=0 


The temperature of system is defined as the average 
translational K.E. of its molecules 


61. (A) 


64. (B) 


65. (A) 


66.(D) 


67. (A) 


68.(A) 


69. (C) 


70. (D) 


71. (B) 


683.0) .?. ———_— eee 


Qp = nCpAT 


For mono-atomic gas C= 2R 


5 
Qp = 2 nRAT 
Qp = AE wn +W 
5 3 
anRAT = anRAT —nRAT 


3 
(Q. = ABin = 5nRAT) 


<K.E>= KT 
If 
T=0K 
3 
<K.E> = 5k(0) = 0 


Pressure exerted by a gas is the momentum 
transferred to the walls of container per unit time per 
unit area due to continuous collisions of gas 
molecules. 


Zl 
= 3. s, > 
M I Ikea 
> _ 3k 3kT 1 
<> Vins m > Vis x im 
-1/2 
Vims %& Mi 


The temperature of system is defined as the average 
translational K.E. of its molecules 


— 
T=3, <K.E> 
21 3 
Lier "s ae 
a ae = aw a. 
rms m rms fm 


As the mass of hydrogen is least. So, its root mean 
square velocity is maximum at a given temperature. 


The temperature of system is defined as the average 
translational K.E. of its molecules, so for an ideal 


gas system the internal energy is directly 
proportional to its temperature. 
UcT 


As the temperature remains same in isothermal 
process. So, internal energy also remain same. 


In adiabatic expansion 

+W=-AU 
+W shows that work is done by the gas at the cost of 
its internal energy. Internal energy decreases and 
hence temperature also decreases. 


The thermodynamic process in which pressure 
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remains same is called isobaric process. 


72. (A) 

W = PAV = PAAy = (10°)(0.1)(10™) = 1 J 
73.(C) 

W = PAV 

As the piston is fixed. So, AV =0 

W=0 
74, (B) 


Gases show ideal behaviour at high temperature and 
low pressure. 
75. (C) 


Wisobaric > W isothermal > W adiabatic > Wisocoheri 


76. (B) 

For diatomic gases 

5 7 

Cy = aR and Cp= aR 
77. (C) 

As for every gas 

Cp 

y>l> Gy an | 

Cp > Cy => Cy < Cp 
78. (D) 


3 
<K.E> = kT 


T =constant 
<K.E> = constant 
79. (C) 
All the sudden changes are adiabatic. 
i. Rapid escape of air from a burst tire. 
ii. The rapid expansion and compression of air when 
sound waves pass through it. 
ili. Cloud formation in the atmosphere. 
80. (B) 
Using 1* law of thermodynamics 
Qp= AU + W 
AU = Qp —-W 
AU = CpAT — RAT (PAV = RAT) 
Internal energy for “n” moles = nAU 
= n(CpAT — RAT) = n(Cp — R)AT 
81. (A) 
Work done = Area of PV diagram (closed shape) 
= (length)(width) 
Work done = (P)(V) = PV 
82. (A) 
vy tive + oe FVNT 


Vins — N 
jr+o32— 12_ 
= 3 =. [2=2ems 


83. (B) 
= p<v> 


“3 
Po <> 
A process which brings the system back to its initial 


condition: is called a cycle. In the reversible cycle 
all the changes are reversible. 


84. (C) 


85. (D) 


86. (A) 


87. (D) 


89. (D) 


90. (C) 


91.(C) 


92. (A) 


93. (A) 


94. (B) 


95. (A) 


136 
same. See 
E =constant > AE =0 
V=constant>AV=0 =>mW=0 
By 1* law of thermodynamics 


Q=E+W=0 
As 
UcT 
AU « AT 
Work done = Area of PV diagram 
Work done = Area of PV diagram (closed shape) 
; l 
= Area of triangle = 33V1)(6P)) = OPV, 
| 2 
Pe 3P1<vi> 
l 2 
P= 3P2<v2> 
Pi<vy> = p<v2> 
<v,"> _ p2 <vVy> P2 
<v7> p,  <Vv> Pi 


Vims © IT 
As the temperature increases 4 times (4 x120K = 480 K), 
Vims becomes 2times (2v). 


Vio 


uwl— 


When milk in the thermos flask is shaken rapidly, 
work is done in shaking it. This work is converted 
into K.E. of molecules of the milk. 
As 

T «x <kK.E> 
So, temperature of the milk increases. 


By ideal gas equation 
PV =nRT 


PV «cT (n = constant) 


Vite _ 
Vo 


3RT 
a jm _ 32 _ = 22 
~ Mie Nie 7 22 — ay? 


Mo 
Vo = 1000\/2 = 1400 m/s 


PIV,’ = PV," 


Py (%) 
P, \V; 


pCa) 


In cyclic the final and initial position of the system is . 
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Pi 3 
EB 
As 
Cp-Cy=R> Cp-2R=R=>Cp=3R 
Cp 3R 


96. (C) 
The thermodynamic process in volume remains 


constant is called isochoric process. 
97. (A) 


v— 
As adiabat is more steeper than isotherm. In option 
“A” curve “X" to “Y" represents the isotherm and 
“Y" to “Z” represents adiabat. 
98. (D) 
The work done in thermodynamic process at constant 
pressure is 
W = PAV =P(V:- Vj) 
99. (C) 
In adiabatic compression 
-W=+AU 
In adiabatic compression work done on the gas 
increases its internal energy and hence its 
temperature also increases. 
100. (A) 
By 1* law of thermodynamics 
Q=AU+W=0+W=W 
This shows that the total energy supplied is used to 
do external work. To keep the temperature constant 
the compression and expansion must done very 
slowly. 
101. (D) 
As we know that 
Cp - Cy = R= 8.314 J mol'K™ 
102. (A) 
, The temperature of system is defined as the average 
translational K.E. of its molecules, so for an ideal 
gas system the internal energy is directly 


proportional to its temperature. 


Uct . . * 
As the temperature remains same in isothermal 


process. So, internal energy also remain same. 


103. (C) 


= ipsv> 
As 


I «4 
Toc <mv'> 


Constant temperature means constant K.E. So, 


104. (D) cd 


- Volume of a is di . 
absolute fedaeicacde pi A lc oe 
the statement of the Charles law. ci al 
VaT 
105. (B) 
Q=AU+W 
= This is according to law of conservation of energy. 
In isothermal process 
Q=W 
. Boyle’s law is applicable in isothermal process. 
0, 


Vex 


107. (B) 
As Boyle's law is applicable in isothermal process. 
So, 
a 

Pay 

PV = constant 
108. (A) 

Q=AU+W 

Q= (Ur- Ui) +W 

— 40 = (U;— 70) - 20 

— 40 =U,;- 90 

Ur=-40+90= 50) 
109. (D) 

vy tivgo +... tyN" 


N 
1+4+9+16 30. - {15 
\/ 4 = [B= [ Bim 


The molecules of an ideal gas: are mere mass points 
which exert no force on one another. So, potential 
energy between the molecules is zero. 


111. (A) 


, = 
Vims 


110. (C) 


112. (A) 
A finite volume of a gas consists of very large 


number of molecules (not infinite). 
113. (D) 


PV =nRT | 
N _NRT_NKT ,_ 
PV=yRT>V-N po pO RNa) 


114. (B) 
vy" + V2: +... tVN 


Vims — N 
= [ee te28 (82-40 m/s 


ai 


Scanned with CamScanner 


1 


Unit 08 (Heat And Thermodynamics) -_ 


_ . PRE payaPey 
aad a VaoT 
=> [324 l 
. Yom per 
T=0K=-273°C 127. (B) 
116. (D) The molecules of an ideal gas are mere mass points 


In elastic collision, 
same masses 
So, velocity of “x” = 150 m/s 
velocity of “y” = 100 m/s 
117. (D) 


the velocities of bodies having 
are inter changed after collision. 


All energy transfers result in heating of environment 


and energy is wasted. 
118. (D) 


All are the properties of internal energy. 


119. (D) 
At STP 
P= latm = 76 cm of Hg 
= 760 mm Hg = 760 torr = 101325 Pa 


T=0°C=273K 
120. (D) 
As 
<K.E>= Ser 
. 2 


For a particular temperature 


Zur = constant = <K.E> 


2 
121. (D) 
3RT 
y= [-——— 
m 
3RT 
Ya = mA = ™p = 4m =9 
VB [3RT \ ma J m 
Mp . 
122. (D) 
3RT 
v=“ [= 
m 
If T = constant 
v = constant 
123. (B) 
mood 
pay eay 
124. (C) 
_. /3RT 
an m 
3RTay 
VAr = Mar = my x Tar - 
rT [3RTu N Mar* Tu 
mu 
(Tar = 4Tu) 
125. (C) 
PV =nRT 
PV=T (n, R are constant) 


‘Option (C) gives the maximum product of PV this 


means it has maximum temperature. 


2x4Ty _ 1 
40xTu ; 5 


which exert no force on one another. So, the interna} 
energy of an ideal gas system is generally the 
translational K.E. of the gas molecules. 

128. (D) 
At same condition (STP) 
If volume of two different gases is same, then they 
have same number of molecules. 


129. (A) 
2 1 3 
P = 3N,<5mv> 
pe | yA 
Po <mv"> : 
P2_ mvs omy , 
pms mon 2 


If T = constant 

130. (B) 
In adiabatic expansion 

+W=-AU 

+W shows that work is done by the gas at the cost of 
its internal energy. Internal energy decreases and 
hence temperature also decreases. 

131. (A) 
According to KMT Collisions between the gas 
molecules themselves and with the walls of the 
container are perfectly elastic. 


132. (A) 
P « <K.E> ; 
Pressure is directly proportional to the average 
translational kinetic energy of the gas molecules. 

133. (D) 
PV =nRT 

N NRT _ NkT PN 

PV=N,RI= VY "NAP OP >ikT Vv 

134. (C) 
At same temperature, If volume of two different 
gases is same, then they have same number of 
molecules. 
But in this case the temperatures of both rooms are 
maintained at different values, it means that both 
the rooms have different number of molecules of alr. 
Which room contain more have less temperature 
and vice versa. 

135. (B) 
In adiabatic expansion 

+W=-AU 

+W shows that work is done by the gas at the cost of 
its internal energy. Internal energy decreases an 
hence temperature also decreases. 

136. (B) 


Q=AU+W 
At isothermal condition AU = 0 
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137) At constant pressure 
VoT 
V3_Tz_ 283 
Vv, 1, 273 
283 . 283 
V2 973 * Vi = 973 * (273) = 283 cm’ 
138. (C) 
At constant volume 
P « <K.E> 
And 
T « <K.E> 
139. (D) : 
<K.E>=E=SkT 
As : 
T = constant 


E =constant 
140. (B) 


(STP) 


<K.E> = Sur = $4(400) = 600k 
141. (B) 

At constant pressure 

VoT 

V2 _T; _ 500 

V, TT, 400 

V.=5x V.= a x (100) = 125 cm? 
142, (C) 

At constant pressure 

VaT 

V2 _ 1h _ 350 

V, T, 280 

V2=3 x V, = a x (I) 1.25 m? 
143. (B) 


PV =nRT 

PV=T 

P\V, _ P3V> 

Too t= 
144. (B) 

Q=AU+W 

Q=CyAT+W 


(n, R are constant) 
yb Te PM Tv2_ vs 
2" T, “P2 TT, ~ 2P) 4 


145. (D) 
In adiabatic compression work done on the gas 
increases its internal energy and hence its 
temperature also increases. 
-W=+AU 
146, (B) 
+W=-AU 
+W shows that work is done by the gas at the cost of 
its internal energy. Internal energy decreases and 
hence temperature also decreases. 
As 20 J of work is being done by using 20 J of 
internal energy. So, remaining internal energy will be 


147. (A) 


en N ) = Mean square velocity 


Ym VOB a9 [ERR 
148.(C) ” ( - ) 


Work done = Area of PV diagram (closed shape) 
_ = Area of rectangle = (2 x107(1 x 10°) = 200 J 
149. (A) 


-W=+AU 


In adiabatic compression work done on the os 


increases its internal energy. So, 20 J of work was 
done by the system. 


150. (A) 
Two different samples have different heat capacities 
even their masses and temperatures are same 

151. (B) 


It is the process in which no heat enters or leaves the 
system. 
Q=0 


In Adiabatic expansion 
+W=-AU 
+W shows that work is done by the gas at the cost of 


its internal energy. Internal energy decreases and 
hence temperature also decreases. 
152. (B) 


3 
K.E = 5kT : 


1 3 
pm<v'>= akT 


m<v"> 3kT => <> = y= ies 


Pressure on each side of the container. and 
everywhere in the container is same provided the 
density of the gas is uniform. 
154. (C) 
Wisobaric > Wsothermal > Wadiabatic > 
W2>W,>W; 
155. (B) 


W= PAV = (0.25)(10°) = 250 J 
156. (A) 


Work is the: technique to transfer energy into the 
system. It is not a thermodynamics function. 


153. (C) 


Wisocoheric 


157. (B) ie 
2N/(<K.E> 
= a) “35 
158.(C) 
Work done = Area of PV diagram 
Wp =0 (AV = 0) 
Wa = Maximum (PAV = max) 
159. (B) 
W= PAV = (1.3 x10°)(2.3 x 187) = 30J 
Q=AU+W 


AU =Q- W=24 -30=-6J (Decrease) 
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160. (C) 
1°C = 1.8°F 


161. (D) 


Vins © VT 


162. (A) 
By comparing the given equation with 


1 3 
P=3psv> 


P = pressure of gas 


p= density | of gas 
<c’> = <v’> = The average of the squares of the 


speeds of the gas molecules 


163. (D) fiat 
sobanc 


Isochoric 


164. (A) 


P. . (a) 
~\V,/8 


P, 
P, = gr = g°3 = Zy= (2)° = 32 


(Cp/Cy = y = 5/3) 
165. (C) 
VeT - straight line (P = constant) 
166. (C) 
Two points on a same body having the same 
temperature will have no heat transfer between them. 
This is the condition of thermal equilibrium. 
167. (A) 
In adiabatic compression work done on the gas 
increases - its internal energy and -hence its 


temperature also increases. 


—-W=+AU 
168. (B) 
-F_ AP _2nmv _ 
Rey AAt (1\(1) 2nmv. (nm= total mass) 
169. (B) 
Q=AU+W 


AU = Q- W=Q+ (-W) = heat input plus the work 
done on the gas 


170.(C) 
According to KMT 

i. A finite volume of a gas consists of very large 
number of molecules. 

ii. Collisions between the gas molecules themselves and 


with the walls of the container are perfectly elastic. 
171. (C) 


= Qv= dv = Energy 


o- =aCa« =] 
roduct * ‘mAT” gives minimum value, So, 


‘he 
In @) is ae haat 


have greates 


173. (A) a 
= = (1)(100) = 2 3 
PV = P2V2 =e. V2 P> (4) 5 cm 
174. ) 
Fay (2d ae (5 Pa)(40 cm 3) = 200 Pa cm} 
175. (D 
Maiti 1.8T¢ + 32 
— 32=0.8Tc 
32. gas 
Tc == 0.8 — 40 0°C 


76. (C. 
unt crise zero is considered as that temperature at 
which all gases become liquids. 


177. (B 
“a The sum of all forms of molecular energies (kK. E. and 


P.E.) of a substance is called internal energy. 
179. (A) 
The pressure exerted by a column of mercury 76 cm 
high and 0°C is called] atm. 
180. (D) 

For an adiabatic process 

Y 
. PV =constant 


181. (D) 
Adiabatic process is the process in which no heat 


enters or leaves the system. 
Q=0 

182. (A) 
The molecules of an ideal gas are mere mass points 
which exert no force on one another. So, the internal 
energy of an ideal gas system is generally the 
translational K.E. of the gas molecules. 
183. (C) 

Q=AU + W = 320+ 600 = 920 J 
184. (D) 


P= 


185. (A) 
Tr = 1.8T¢ + 32 = 1.8(-273) + 32 
=-492+ 32 =~ 460°F 


2N 1 
3veqv > 


186. (C) 
Q=AU+W 
In isothermal process 


AU =0 


187. (B) 
To keep the temperature constant the compression and 


expansion must done 
ee e Ney slowly. 
Cp-Cy=R 
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= ——eea 0 SSS 
The pressure on the other sides and everywhere 


inside the vessel will be same according to the: 
(UHS 2009) 

(A) Pascal’s law 
(B) Hook’s law 


(C) Boyle’s law 
(D) Charles law 


(A) 


By Pascal’s law “Pressure on each side of the 
container and everywhere in the container is same 
provided the density of the gas is uniform.” 
2. The value of universal gas constant is: 
(UHS 2009,2010,2013) 
(A) 8.314 J mol”'K™! 
(B) 8.32 J mol"'K™ 


(C) 100 J mol'K"! 
__(D) 1.38%10- J mol'K™ 


(A) 
R=8.314J mol'K™ 
3. For adiabatic process, the first law of 
thermodynamics is: (US 2009,2012) 
(A) W=AU+Q (C)Q=W 
_(B)Q=-W (D) W =- AU 


Q=AU+W 
0=AU+W > W=-AU 
4, Which of the following is a postulate of kinetic 
theory of gases: (UHS 2010) 
(A) A finite volume of a gas consists of a small 
number of molecules 
(B) The size of the molecules is much larger than the 
"separating between them 
(C) Molecules do not exert force on each other 
except during a collision 
(D) The gas molecules are in no-random motion 
(C) 
Only (C) is the postulate of KMT. 
5 Which one is not an irreversible process? 
(UHS 2010) 
(A) Slow compression of a gas into a cylinder 
(B) Changes due to friction 
(C) Explosion 
(D) Dissipation of energ 


(C) 


Explosion is an irreversible process. 


6. Which of the following is expression of mean 
square speed of “N” gas molecules contained in a 


cylinder? (UHS 2011,2012) 


vy t+ vo +t Va" Vit V2 +...7 Vp 
(A) N (C) N 
: 2 2 + Vot...tV 
Vy t+ Vy t+. t My Wye Ee 
- (B) N (D) N 


In which of the following, 
energy is more: (UHS 2011) 


the change in internal 


c 
B 
O V(m') —> O V(m’) —> 
System A System B 
(A) In system A 
(B) In system B 
(C) Cannot be predicted 


D) Change is zero in both 


System “A” and “B” both are cyclic process. In 


any cyclic process 
AU=0 


9, Pressure-Volume graph of two systems “A” and 
“B” are plotted under isothermal and adiabatic 
conditions. Which of the following observation of 

graph represents the two systems?: (UNS 2011) 


Isothermal 


Adiabatic 


Adiabatic 


Adiabat is steeper than isotherm. 


10... Which of the following curve is an isotherm? 
(UNS 2011) 
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(A) (C) 

P ; P NG 

0 Vv 0 Vv— 


vV— 


(T = constant) 


11. H, and QO, both are at thermal equilibrium at 
temperature 300 K, Oxygen molecule is 16 times 
massive than hydrogen, Root mean square speed 
of hydrogen is: (UNS 2012) 

(A) 4 times root mean square of oxygen 


l 
(B) q root mean square of oxygen 


l 
(C) 76 root mean square of oxygen 


(D) 16 root mean square of oxygen 


32 = 4 => w= 4 Vo 


12. If “Q” is the amount of heat supplied to a system 
and “W” is the work done then change in internal 
energy can be defined as: (UHS 2012) 

(A) Q/ (C) W/Q 

B)Q-W (D) 1 + Q/W 


(B) 


Q=AU+W> AU=Q-W_ 
13. What is the factor upon which change in internal 
energy and ideal gas depends? (UHS 2013) 

(A) Change in volume 
(B) Changed in volume and temperature 
(C) Change in temperature 

D) Path followed to change internal energ 


(C) 


For an ideal gas system the internal energy is 


directly proportional to its temperature. 
UcT 


AU « AT 
What will be the mathematical form of first lay 3 
thermodynamics for a system whose variation a 
volume by pressure is shown? (UHS 2013) 


P, Isothermal 
0 VY; 
(B) U=W (D) Q=W 


(D) 


Q=AU+W 
In isothermal process 
AU =0 


Q=0+W=W 
15. A gas sample contains three molecules each 
having speeds Im/s, 2m/s and 3m/s. What is the 
mean square speed? (UIIS 2013) 
(A) 14/3 m/s" (C) 2 m/s" 
(B) 6 m*/s~_ 


. 7 7 
e+ 274+3° 


Mean square speed = 3 


16. A gas containing “*N” number of molecules having 
mass of each molecule “m” is in a cubic container 
having length of each side “a”. What is the 
density of gas contained in cube? (UHS 2014) 

(A) N/a? (C) Nmv/a* 
(B) nva* (D) Na’/m 


Mass__ Nm 


Density = Volume a 


7. In general gas equation PV = nRT,n represents 
the number of moles of gas. Which of the 


following represents the relation of “‘n”? 
(UHS 2014) 


(A) n=NNa 


(C) n= Na/N 
(B)n=N/N,g 


(D) n= N+Nag 


N 
No. aot, 
0. of moles, n Na 


The relation between Celsius ‘and Fahrenheit 
scales is: 

C  F-32 

100 »=180 
At what temperature both scales give the same 
reading? (UHS 2014) 
(A) -100° 
(B) 40° 


18. 


(C) -180° 
(D) —173° 


(B) 
Tec = Tr 


9 
Te= slo +32" = Te- 21 = 32" 
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fp. Two samples of gasses “1” & “2” are taken at 
same temperature and pressure but the ratio of 
number their volume is V,:V, = 2:3, what is the 
ratio of number of moles of the gas samples? 
(UHS 2015) 
(A) 3 :2 


20. Root mean square velocity of a gas having 
pressure “P” and density “p” is given by: 
(UES 2015) 


3P 3p 
(A)\I one 


21. When the state of gas change without change in 
temperature, the gas is said to undergo: (UIIS 2015) 


(A) Isothermal process 
(B) Adiabatic process 


(C) Isochoric process 
(D) Isobaric Process 


(A) 
The process during which temperature remains 
same is called isothermal process. 


R 
22. The relation Na = 1,38 x10? JK in gas law is 


known as: (UTIS 2016) 
(A) Avogadro's law 
(B) Cahrles constant 


(C) Newton’s constant 
(D) Boltzmann's constant 


(D) 


« =k = 1,38 «10 JK7'= Boltzmann's constant 
A 


23. The relation “PV=nRT” shows which law of 
physics? (UHS 2016) 
(A) Charles* law 

(B) Avogadro's law 


(C) Newton’s constant 
(D) Ideal gas law 


“PV =nRT” is the Ideal gas law. 
24, The rabid escape of air from a burs tyre is an 
example of: (UIIS 2016) 
(A) Adiabatic processes 
(B) Isothermal process 
(C) cooling process 


(D) First law of thermodynamics 
(A) 
It is an example of adiabatic process. i 


: Which relation exactly described the isothermal 
process: (UHS 2016) 
(A)Q=W 
(B) W=-AU 


(C) Q=-AU 
(D) Q=AU+W 


Q=AU+W 
In isothermal process 
AU =0 


26. Estimate pressure of air molecules at 273K, if the 
mean square speed is <y’> = 500m’/s’ and density 
of air under these conditions is 6kg/m?: (UHS 2017) 
(A) 2.5 x 10° Pa (C) 1 x 10° Pa 

(B) 1 x 10° Pa (D) 2.7 x 10° Pa 


p= ipev> = +(6)(500) = 1000 Pa 


ps One mole of a gas occupies volume 1 x 10° m’ in 
cylinder whose pressure is 2.5 x 10° Pa. The 
temperature of cylinder will be equal to: 


(UHS 2017) 
(A) 300K (C) 370K 
(B) 227K (D) 390K 


PV =nRT 
PV (2.5 x10°)(1x107) |, : 
T=OR (8.3141) <= 300K 
5 
28. If Cy=5R, Cp will be: (Uits 2018) 
2 2 
(A)5R (C)3R 


7 
(B)5R (D) 3R 


2 2 


29. If one mole of an ideal gas is heated at constant 
pressure, then the first law of thermodynamics 
can be written as: (UHS 2018) 


(A) CpAT = CyAT + PAV 
(B) ACpT = ACyT + PAV 
(C) CpAT = CyAT + APV 
(D) CyAT = CpAT + PAV a 


5 
Cp=Cy +R=2R+R=2R 


At constant pressure: 
Qp=AU+W 

CpAT = AU + PAV eeea(i) 
At constant volume: 


Qy = AU + W=AU +0=AU 
CyAT = AU 

Put in (i) 

CpAT = CyAT + PAV 


30. Find the mean translational kinetic energy of 
ideal hydrogen gas at 17°C: (UHS 2018) 
(A)5* 1075 (C) 6.21 x 1077 J 
(B)6x 107" J (D) 6.21 x 10°74) 
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(B) 2 
<K.E>= er = 3(1.38%107%)(290) =6x107'J 


Molecules of a gas at constant pressure for a mee 
amount of gas have average kinetic energy x . 
increasing temperature from 27°C to 327°C, 
average K.E of molecules will become: (UHS 2019) 
(A) 200X (C) 300X 

(B) 20X (D) 2X 


31, 


T; =27°C = 300K 
Tz = 327°C = 600 K = 2T, 


<K.E> = ST 


<K.E> o T 
As temperature double so, kinetic energy also 
double (2X). 
The sum of all forms of molecular energies 
(kinetic and potential) of a substances is termed 
as: (UHS 2019) 
(A) Internal energy (C) Heat energy 
(B) Elastic energ (D) Absolute energy 


32. 


Sum of all forms of molecular energies (K.E. and 
P.E.) of a substance is called internal ener. y. 
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ELECTROSTATICS 


——0000 NN oS 


ol. 


02. 


03. 


04. 


05. 


06. 


07. 


08. 


09. 


11, 


The unit of €,, 


(A) Nm"'A™! (C) N'm'c? 
(B) Nm°C° (D) No unit 
An electric field can deflect: 

(A) neutrons (C) y-rays 
(B) X-rays (D) a-particle 


The minimum charge on any object cannot be less 
than: 

(A) 1.6x10°°C (C) 3.2x10°°C 

(B) 9.1x10°C (D) no definite value exist 
There are two charges 1 pic and 6 jc, the ratio of 
forces acting on them will be: 

(A) 1:25 (C) 1:6 

(B) 1:1 (D) 6:1 

The no. of electrons is one coulomb charge is 
equal to: 

(A) 6.02x10'° (C) 6.2x10' 

(B) 1.6x10-"" (D) 6.2x107! 

The electric intensity at infinite distance from the 
point charge is: 

(A) Infinite (C) Zero 


(B) Positive (D) ke 


Charges of +2p1c and -2 ec are placed at points 
(P) and (Q) respectively. Tell the location at which 
electric potential is zero: 

(A) Right from Q 

(B) Left from P 

(C) Both “A” & “B” 

(D) Mid way b/w (P) and (Q) 

When two charges are equal “q” each, force they 
exert on each other is “F”, When one of charge is 
double, the 2q charge exerts a force 2F on charge 
q. the force exerted by q on 2q is? 

(A) F (C) F/2 

(B) F/4 (D) 2F 

A particle carrying a charge of 2e falls through 
potential difference of 3.0V. Calculate the energy 
acquired by it: 

(A) 9.6x107') (C) 9.6x107°J 

(B) 9.6x107'5) (D) 9.6x107'9J 

An electron of mass “m” and charged “e” is 
accelerated from rest through a_ potential 
different “V” in vacuume. Its final speed will be. 


V 
(a) [7 or /% 


V 
«) 2 (0) 


Three charges q,Q and 4q are placed in a straight 
line of length “t” at a points distance 0, (/2 and ¢ 
respectively from one end. In order to make the 
het force on “q” zero, the charge “Q” must be 
equal to: 


12. 


13. 


14. 


17. 


18. 


20. 


21. 


22. 


23. 


(A)-q © (C)-2q 
(B)-3 (D)q 


The electric intensity is expressed in unit of N/C 
or: 

(A) Volts (C) Walt 

(B) Joules (D) V/m 

If the potential difference on a surface is equal to 
zero b/w any two points, then surface is said to be: 
(A) A dielectric 

(B) Polarized 

(C) An equi-potential surface 

(D) A Gaussian surface 

A line whose tangent at each point is in the 
direction of electric intensity at that point is called 
a line of: 


(A) Voltage (C) Electric force 
(B) Charge (D) Potential field 
S.I unit of permittivity of free space is: 

(A) farad (C) Weber 

(B) C7/N m? (D) C*/Nm 


The constant “k” in Coulomb’s Law depends 
upon: ° 
(A) Nature of medium (C) System of units 

(B) Intensity of charge (D) “A” & “C” 

The potential at a point, where a charge of 
1 x 107 Cis placed at a distance of 10m is: 


(A) ImV (C) 900 kV 
(B) 1.6kV (D) 0.15kV 
The ratio of C,,, and Creg is equal to: 
(A) &, (C)€, 

(B) 1/e, (D) I/e, 


An alpha particle has twice the charge of a 
proton. Two protons separated by a distance “d” 
exert a force “F” on each other. What must be the 
separation between the alpha particles so that 
they also exert a force “F” on each other? 

(A) 2d (C) y2d 

(B) d/2 (D) daj2 

The ratio of the force between two small spheres 
with constant charges (A) in air, (B) in a medium 
of dielectric constant K is: 

(A) K?: 1 (C)1:K 

(B)K:1 (D) 1: K? 

One volt is: 

(A) One joule per coulomb 

(B) One Newton per coulomb 

(C) One dyne per coulomb 

(D) One watt per second 


The force of proton in electric field of magnitude 
10° N/C is: 


(A) 1.6 x 1075N (C) 1.6 x 10°N 
(B) 1.6 x 10°N (D) 1.6 x 107? N 
Potential gradient is defined as: 
AE AV 
AV AV 
B —_ — 
(B) (0) Ag 
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25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


VEU UTZ LEUITCELEUSLALILS) 


24. 


The expression of energy stored in a capacitor is 


given by: , 
(A) E=CV? (C)E=%CV" | 
(B)E=%C’V (D) E= %(CV)° 


The value of relative permittivity for all the 
dielectrics other than air or vacuum is always: 
(A) less than unity (C) greater than unity 
(B) equal to unity (D) zero 
The force between two point charges separated 
by air is 4N. When separated by a medium of 
relative permittivity 2, the force between them 
becomes: 
(A) %N (C) 2N 
(B) 4N (D) 8N 
Energy density in case of a capacitor is always 
proportional to: 
(A) E* (C) €, 
(B) V? (D) C 
A 5MQ resistor is connected with a 2pF 
capacitor. The time constant of the circuit is: 
(A) 0.1 s (C) ls 
(B) 2.5 s (D) 10s 
If the distance between the two charged bodies is 
halved, the force between them becomes: 
(A) Doubled (C) Half 
(B) Four times (D) Eight times 
In the time constant “RC” circuit, how much 
charge is stored, out of maximum charge q,: 
(A) 0.37q, (C) 0.51q, 
(B) 0.63q, (D) 0.90q, 
Electric lines of forces are parallel and equally 
spaced, then electric field is: 
(A) Weak (C) Strong 
(B) Non-uniform (D) Uniform 
In capacitor, energy is stored in: 
(A) Magnetic field (C) Electric field 
(B) gravitational field (D) Nuclear field 
sec/ohm is equal to: 


(A) farad (C ) coulomb 

(B) joule (D) ampere 
.Electric intensity due to a point charge varies as: 
(A) r (C) °° 

(B) I/r? (D) I/r 


Electric field and potential difference inside a 
hollow charge conducting sphere are: 


4g 
(C) amet’ zero 


lg 1qilgq 
(B) zero, 4ne Fr (D) 4ne,r’ 4ne,r 
Which one of the following can be taken as 
measure of electric field intensity: 


(A) zero , zero 


(A) F/A (C)OJA 
®D 
(ye (p) 22 


The diagram shows the electric field lines due to 
two charged parallel metal plates. We conclude 
that: ; 
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(A) the upper plate is positive and the lower Plate js 
negative 

(B) a proton at X would experience the same force jf 
it were placed at Y 

(C) a proton at X experiences a greater force than if 
it were placed at Z 

(D) a proton at X experiences less force than if-it 
were placed at Z 

A method for charging a conductor without 

bringing a charge body in contact with it is called: 

(A) Magnetization 

(B) Electrostatic induction 

(C) Electrification 

(D) Electromagnetic induction 

The presence of dielectric always: 

(A) Increases the electrostatic force 

(B) Does not affect the electrostatic force 

(C) Decreases the electrostatic force 

(D) Doubles the electrostatic force 

If the charge on the particle is double then electric 

field is: 

(A) Half (C) Double 

(B) Unchanged (D) four times 

A point charge is placed at (Y) in front of an 

earthed metal sheet (X). “P” and “Q” are two 

points b/w “X” and “Y” as shown is the diagram, 

then relation: 


x 


(A) Ep=0 (C) Eg=0 

(B) Ep> Eo (D) Eg> Ep 

Electric and gravitational forces: 

(A) cannot originate from the same source 

(B) both are conservative 

(C) both are medium dependent 

(D) both are always attractive 

Electric field intensity and electric flux density 
have: 

(A) Same formula (C) same units 

(B) Different units (D) Same direction 

If electric and gravitational forces on an electron 
placed in a uniform electric field balance each 
other, then the electric intensity will be? 

(A) mg /q (C) qg/m 

(B) m /qg (D) q/mg 

The force between two similar unit charges placed 
one meter apart in air in newton is: 

(A) Zero (C) 1 

(B) 9 x 10° (D) 9 x10~° 
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A parallel plate 


Two capacitors are identical one is filled with air 

and the other with oil. Both capacitors carry the 

same charge. The ratio of the electric fields 

Eyir/Eoit tS 

(A) between 0 and | (C) 0 

(B) | (D) between | and infinity 

One of materials listed below is to be placed 

between two identical metal sheets, with no air 

gap, to form a parallel-plate capacitor. Which 

produces the greatest capacitance? 

(A) material of thickness 0.1mm and dielectric 
constant 2 

(B) material of thickness 0.2mm and dielectric 
constant 3 

(C) material of thickness 0.4mm and dielectric 
constant 8 

(D) material of thickness 0.5mm and dielectric 
constant | 1 

Direction of electric force and electric field 

intensity is: 

(A) Parallel to each other 

(B) Opposite to each other 

(C) Perpendicular to each other 

(D) In any direction : 

Change in P.E. per unit charge in the electric field 

is: 

(A) Electric potential (C) Power 

(B) K.E (D) Work done 

The potential difference between the pair of 

similar conducting plates is known. What 

additional information is needed in order to find 

the electric field intensity? 

(A) Permittivity of the medium 

(B) Separation between the plates 

(C) Dielectric constant 

(D) Separation and area of the plates 

The ratio between the charge stored and potential 

difference across the plates of a capacitor is 

known as: 

(A) Inductance (C) Conductance 

(B) Reactance (D) Capacitance 

For the capacitance of a parallel plates capacitor 

which of the following is correct: 

(A) It is inversely proportional to the area of the 
plates and distance between the plates 

(B) It is inversely proportional to the area of the 
plates and directly proportional to the distance 
between plates — ; 

(C Capacitance is directly rates . the area of 
the plates and distance between the plates 

4 actly proportional to area of plates and 

(D) It's Grae a 1 to the distance bet 

inversely proportiona haat “7 


plates capacitor has a plate area of 


i f 0.1 mm. If the 
2 late separation of 
- one plate has @ magnitude of 4x10 Cc 
: are tential ‘lifference across the plates is: 
the 


approximately: 
(A) 0 


(C) 4x 107 ¥ 
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(B)1*10°V 

A capacitor of 1.0 F will: 

(A) vi 1.0C charge at the potential difference of 

(B) Discharge in | second when connected across a 
resistor of 1.0 Q 

(C) Be fully charged in 1 second by a current of | A 

(D) Block the alternating current 

The separation between the parallel plates of a 

capacitor is doubled then its capacitance “C” will 

be: 

(A) 2C (C) C/2 

(B) 4C (D) C/4 

A parallel plate capacitor has a plate area of 

0.2m? and a plate separation of 0.1mm. To obtain 

an electric field of 2.0 x 10° V/m between the 

plates, the magnitude of the charge on each plate 

should be: 

(A) 8.9 «10°C (C) 1.8* 10°C 

(B) 3.5 10°C (D) 7.1 10°C 

To make an uncharged object have a positive 

charge: 

(A) remove some neutrons (C) add some neutrons 

(B) add some electrons (D)remove some electrons 

Two particles, X and Y, are 4m apart. X has a 

charge of 2Q and Y has a charge of Q. The force 

of X on Y: 

(A) has twice the magnitude of the force of Y on X 

(B) has half the magnitude of the force of Y onX 

(C) has the same magnitude as the force of Y on X 

(D) has one-fourth the magnitude of the force of Y 
on X 

A 5.0 C charge is 10m from a -2.0 C charge. The 

electrostatic force on the positive charge is: 

(A) 9.0 x 10° N toward the negative charge 

(B) 9.0 x 10° N away from the negative charge 

(C) 9.0 x 10° N toward the negative charge 

(D) 9.0 x 10°N away from the negative charge 

Charge “Q” is spread uniformly along the 

circumference of a circle of radius “R”. A point 

particle with charge “q” is placed at the center of 

this circle. The total force exerted on the particle 

can be calculated by Coulomb’s law: 

(A) just use R for the distance 

(B) just use 2nR for the distance 

(C) just use 2R for the distance ° 

(D) the result of the calculation is zero 

The units of the electric field are: 

(A) JAC m) (C) J/C 

(B)JC (D) J/m 

Choose the correct statement concerning electric 

field lines: 7 

(A) field lines may cross 

(B) field lines are close together where the field is 
strong 

(C) field lines point away from a negatively charged 
particle ’ 

(D) a charged point particle released from rest moves 
along a field line 


(D) 2« 10° V 
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The electric field at a distance of 10 cm from an 
isolated point particle with a charge of 2x10 C 
is: 

(A) 1.8N/C (C) 180N/C 

(B) 18N/C (D) 1800N/C 
An isolated charged particle produces an electric 
field with magnitude “E” at a point 2m away 


from the charge. A point at which the field 
magnitude is E/4 js: 


(A) Im away from the particle 

(B) 2m away from the particle 

(C) 0.5m away from the particle 

(D) 4m away from the Particle 

An electron traveling north enters a region where 


the electric field is uniform and points north. The 
electron: 


(A) speeds up 


(C) slows down 
(B) veers east 


(D) veers west 
If 500 J of work are required to carry a charged 
Particle between two Points with a potential 


difference of 20V, the magnitude of the charge on 
the particle is: 


(A) 0.040 C (C) 12.5C 
(B) 20C (D) 25C 
Two large parallel conducting plates are 


Separated by a distance d, placed in a vacuum, 
and connected to a source of potenti 
“Vv”. An oxygen ion, with charge “2e’ 
rest on the surface of one 
the other. If “e” 
electron charge, 


al difference 
*, starts from 
plate and accelerates to 
denotes the magnitude of the 
the final kinetic energy of this ion 


is: 
(A) eV/2 (C) eV/d 
(B)eVd (D) 2eV 


An electron has charge “~-e” and mass “m.. A 
proton has charge “e” and mass “1840m,.". A 
“proton volt” is equal to: 

(A) 1 eV (C) 1840 ev 

(B) (1/1840) ev (D) V11840ev 


A hollow metal sphere is charged to a potential 
“V”. The potential at its center is: 
(A) V (C) 0 
(B)-V (D) 2V 
The equi-potential surfaces a 
charged point particle are: 

(A) radially outward from the Particle 
(B) vertical planes 

(C) horizontal planes 

(D) concentric spheres 

A capacitor “C” has a charge “Q” 
charges on its plates are: 
(A) Q,Q 

(B) Q,-Q 


ssociated with a 


- The actual 


(C) Q/2, Q/2 

(D) Q/2, -Q/2 

A conducting sphere has charge “Q” and its 
electric potential is “V”, relative to the potential 


far away. If the charge is doubled to 2Q, the 
potential is: 
(C) 2V 


(A) V 
(B) 4V (D) V/2 
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The number of electrons removed from an obje 

to create a charge of one Coulomb are: ct 

(A) 6.2 x 10 (C) 1.6 « 19-9 

(B) 6.2 x 10'8 (D) 6.2 = 197" 

If the plate area of an isolated char 

plate capacitor is doubled: 

(A) the electric field is doubled 

(B) the potential difference is halved 

(C) the charge on each plate is halved 

(D) the surface charge density 
doubled 

A charge produces an electric field “E” ata Point 

If the charge on the particle is double then electric 

field at that point is: 

(A) Half (C) Unchanged 

(B) Double (D) one fourth 

If force between point charges of 10 

is 9OOON, then distance between the 

(A) 2cm (C) 20m 

(B) 20cm (D) 400cm 

There are four point charges A,B,C a 

and B repel each other and C 

each other but A and C attr 

charges B and D will: 

(A) Repel each other 

(B) Attract each other (D) Have no effect 

The plate areas and plate Separations of fiye 

parallel plate capacitors are: 

capacitor 1: area A,, separation d, 

capacitor 2: area 2A,, separation 2d, 

capacitor 3: area 2A,, separation d//2 

capacitor 4: area A,/2, Separation 2d, 

capacitor S: area A,, separation d,/2 

Rank these according to their capacitances, least 

to greatest: 

(A) 1, 2, 3,4, 5 

(B) 5,3 and 4 tie, then 1, 2 

(C) 5,4,3,2,1 

(D) 4, | and 2 tie, then a3 

If both the plate area 

parallel plate 

capacitance is: 

(A) doubled 

(B) unchanged 


The value of permittiv 
(A) 9 x 10°Nm2/c?2 


Bed paraligs, 


On each Plate is 


HC and 40nc 


m is: 


nd D, if a 
and D also repel 
act each other, then 


(C) exert no force 


and the plate separation ofa 
capacitor are doubled, the 


(C) halved 
(D) tripled 
ity of free space “e,” is: 

: (C) 8.85 x 10-*Nm?/C 
(B) 8.85 x 10°°C2/Nm?2 (D) 8.85 x 10!2¢2/Nm 
If the magnitudes of charges and distance 
between them is doubled then force will be: 

(A) Halved (C) unaffected 

(B) Doubled (D) one forth J 
The diagram shows four pairs of large paral : 
Conducting plates. The value of the ne 
potential is given for each plate. Rank the ria 
according to the magnitude of the electric " 
between the plates, least to greatest. 
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(A) 1, 2, 3, 4 (C) 4, 3,2, 1 ; 

(B) 2, 3, 1,4 (D) 2, 4, 1,3 

Two identical charges repel each other with a 
force of 4N. If the distance between the charges is 
halved, the force will be: 
(A) IN 

(B) 2N 

Electric charge is: 

(A) Base quantity 

(B) Supplementary quantity 

(C) Derived quantity 

(D) All of these 

The work required to carry a particle with a 
charge of 6.0C from a 5.0V equi—potential surface 
toa 6.0 V equi—potential surface and back again 
to the 5.0 V surface is: 

(A) 0 ; (C) 1.2* 10%) 

(B) 3.0 x 10° J (D) 6.0 x 10° J 

The electrostatic force between two point charges 
kept at a distance “d” apart, in a medium e, = 6, is 
0.3 N. The force between them at the same 
separation in vacuum is: 

(A) 20 N (C) 1.8N 

(B) 0.5 N (D)2N 

Electric field intensity is 400 V m"' at a distance 
of 2 m from a point charge. It will be 100 V m ‘ at 
a distance? 

(A) 50 cm (C)4m 

(B) 4cm (D) 1.5m 

An electron goes from one equi-—potential surface 
to another along one of the four paths shown 
below. Rank the paths according to the work done 
by the electric field, from least to greatest: 


(C) 8N 
(D) 16N 


90V 80V 70V 60V SOV 
(A) 12,354 
(B) 1, 3, 4 and 2 tie 
(C) 4, 3, 2, | 
(D) 4 and 2 tie, then 3, then | 
A glass rod rubbed with silk acquires a charge of 
+8 x 10°C. The number of electrons it has 


gained or lost: 

(A) 5 x 10°’ (gained) 
(B) 2 x 10°° (lost) 
Two point charges “+4q” 
cm apart. At what point on th 
the electric field is zero? 


(C) 5 * 10’ (lost) : 
(D) 8 x 10°"* (lost) 
and “+q” are placed 30 
e line joining them 


(A) 15 cm from the charge q | 
(B) 20 cm from the charge 4q 
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wa 90V +30] /+90V (C) 7.5 cm from the aq == 


+70V | ' -10V + 
1 2 3 


(D) 5 cm from the charge q 

Two conducting spheres are far apart. The 
smaller sphere carries a total charge Q. The 
larger sphere has a radius that is twice that of the 
smaller and is neutral. After the two spheres are 
connected by a conducting wire, the charges on 
the smaller and larger spheres, respectively, are: 
(A) Q/2 and Q/2 (C) Q/3 and 2Q/3 

(B) 2Q/3 and Q/3 (D) zero and Q 

+2 C and +6 C two charges are repelling each 
other with a force of 12 N. If each charge is given 
—2 C of charge, then the value of the force will be: 
(A) 4 N (Attractive) (C) 8 N (Repulsive) 

(B) 4 N (Repulsive) (D) Zero 

The force between two charges 0.06 m apart is 5 
N. If each charge is moved towards each other by 
0.01m, then the force between them will become: 
(A) 7.20 N (C) 22.50 N 

(B) 11.25N (D) 45.00 N 

A charge of 0.01C accelerated through a p.d of 
1000V acquires K.E: 


(A) 10] (C) 200 J 

(B) 100 J (D) 400 eV 

The electric potential at a point of distance 1 m 
from 2 pe charge is: 

(A) 1.8 x 10° V (C) 1.8 x 10° V 

(B) 1.8 x 10° N/C (D) 1.8 x 10°V 


Two conducting spheres, one having twice the 
diameter of the other, are separated by a distance 
large compared to their diameters. The smaller 
sphere (1) has charge q and the larger sphere (2) 
is uncharged. If the spheres are then connected by 
a long thin wire: 


IO : 


(A) | and 2 have the same potential 

(B) 2 has half the potential of 1 

(C) 2 has twice the potential of 1 

(D) 1 and 2 have the same charge 

A particle with mass m and charge “-q” is 
projected with speed “v,” into the region between 
two parallel plates as shown. The potential 
difference between the two plates is “V” and their 
separation is “d”. The change in kinetic energy of 
the particle as it traverses this region is: 


@ ——> ‘ 
Vo 
|. | 
(A) -qV/d (C) 2qV/mv,” 
(B) qV (D) mv,7/2 
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The capacitance of capacitor 
decrease in: . 

(A) Dielectric constant (C) plates separation 

(B) Plates area (D) thickness of plates 
Two large insulating parallel plates carry charge 
of equal magnitude, one positive and the other 
negative, that is distributed uniformly over their 
inner surfaces. Rank the points 1 through 5 
according to the magnitude of the electric field at 
the points, least to greatest. 


increase with 


l 23 4 5 
ee ee 


(A) 1, 2, 3, 4,5 
(B) 1, 4, and 5 tie, then 2 and 3 tie 

(C) 2, then 1, 3, and 4 tied, then 5 

(D) 2 and 3 tie, then | and 4 tie, then 5 

The automobiles wind shield Wipers works on: 
(A) Electricity 

(B) Cell 

(C) Charging and discharging of capacitor 

(D) Charging and discharging of inductor 

The area of plates of 1 farad capacitor separated 
8.85mm placed in the air is: 
(A) 10°m* (C) 10°m? 
(B) 10°m? (D) 10°'*m? 

A conducting sphere of radius 0.01m has a charge 
of 1.0 x 10° C deposited on it. The magnitude of 
the electric field in N/C just outside the surface of 
the sphere is: 

(A) 0 (C) 90000 

(B) 900 (D) 4500 

10C of charge are placed on a spherical 
conducting shell. A particle with a charge of -3C 
is placed atthe center of the cavity. The net 
charge on the inner surface of the shell is: 

(A) -7C (C) -3C 

(B) 0C (D) +3C 

The capacitance of parallel plate capacitor is 
Ag,/d can also be written as: 

(A) A/4akd (C) kA/4nd 

(B) A/4nd (D) 4n€,A/d 

The capacitance of a parallel plate capacitor 
increases from 5 pf to 60 pf when a dielectric is 
filled between the plates. The dielectric constant 
of the dielectric is: 
(A) 65 


> 


(C) 12 

(D) 10 

A capacitor is charged by using a battery, which 

is then disconnected. A dielectric slab is inserted 

between the plates, which results in: 

(A) Reduction of charge on the plates and increase of 
potential difference across the plates 

(B) Increase in the potential difference across the 
plates, reduction in stored energy, but no change 
in the charge on the plates - 

(C) Decrease in the potential difference across plates, 
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reduction in stored energy, but no change in the 
charge on plates 

(D) All of these 

Two charged particles are arranged as shown. In 
which region could a third particle, with charge 
+1 C, be placed so that the net electrostatic force 
on it is zero? 


I] Il 


2C -AC 
(A) I only (C) | and II only 
(B) II only (D) I and III only 
If 10C charge exerts a force F on 5C charge when 
placed near it, then the force exerted by 5¢C 
charge on 10C charge will be: 
(A) F/2 (C) 2F 
(B) F/V2 (D) F 
The electric potential due to the nucleus of the 
hydrogen atom at a distance of 5.3 x 107! m is 
27.2 VY. What is the potential due to the helium 
nucleus at the same distance? 
(A) 27.2 V (C) 13.6 V 
(B) 54.4 V (D) 20.4 V 
A 40 pF capacitor in a defabulator is charged to 
3000 V. The energy stored in the capacitors sent 
through the patient during a pulse of duration 2 
ms. The power delivered to the patient is: 
(A) 45 kW (C) 180 kw 
(B) 90 kW (D) 360 kw 
Two positive point charges are 3 m apart and 
their combined charge is 20 pC. If the force 
between them is 0.075 N, then the charges are: 
(A) 10 pC, 10 pc (C) 12 pC, 8 pC 
(B) 15 uC, 5 pC (D) 14 uC, 6 nc 
Three equal charges are placed on the three 
corners of a square. If the force between qi and q; 
is F\2 and that between qi and q; is F,3, the ratio 


F 
of magnitudes F, is: 


(A) 1/2 (C) 1/ V2 
(B)2 (D) v2 
1 joule = 


(A) 1.6 x 10°" ev (C) 6.25 x 10% ev 

(B) 1.6 x 10! ev (D) 6.25 x 107'8 ev 

Four charges are arranged at the corners of a 
square ABCD, as shown in the adjoining figure. 
The force on the charge kept at the center O is : 


ATA secscccececnt B 
On seer 
—2q o- muons eetess Or"9 
D 


(A) zero. 

(B) along the diagonal BD 
(C) along the diagonal AC. 
(D) perpendicular to side AB 


0 ES a a RS RAE Re Se er ee ee Se a 
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A charged particle is placed in an electric field 

that varies with location. No force is exerted on 

this charge: 

(A) at locations where the electric field is zero 

(B) vee ac the electric field strength is 

(C) if the particle is moving along a field line 

(D) if the particle is moving perpendicularly to a 
field line : 

The magnitude of the force of a 400 NIC electric 

field on a 0.02 C point charge is: 

(A) 8.0N (C)8 x 10°N 

(B) 8x 10°N (D) 0.08N 

When a body is connected to Earth, electrons 

form the Earth flow into the body. This means the 

body is: 

(A) Uncharged 

(B) charged positively 


(C) charged negatively 
(D) an insulator 


The diagrams below depict four different charge 
distributions. The charge particles are all the 
same distance from the origin. The electric field at 
the origin: : 


(A) is greatest for situation | 

(B) is zero for situation 4 

(C) is greatest for situation 3 

(D) is downward for situation | 

Two point particles, one with charge +8 x 10° C 
and the other with charge -2 x 10°” C, are 
separated by 4m. The electric field in N/C midway 
between them is: 

(A) 9 x 10° (C) 13, 500 

(B) 135, 000 (D) 22.5 

The electric field due to a uniform distribution of 
charge on a spherical shell is zero: 

(A) everywhere 

(B) only at the center of the shell 

(C) nowhere 

(D) only inside the shell 

A charged capacitor stores 10C at 40V. Its stored 
energy is: 
(A) 400 J (C) 0.2] 

(B) 4J (D) 200J 

An air-filled parallel plate capacitor has a 
capacitance of 1 pF. The plate separation is then 
doubled and a wax dielectric is inserted, 
completely filling the space between the plates. As 
result, the capacitance becomes 2 pF. The 


dielectric constant of the wax is: 

(A) 0.25 (C) 2.0 

(B) 0.5 (D) 4.0 
Two particles, each with charge Q, and a third 
particle, with charge q, are placed at the vertices 
of an equilateral triangle as shown. The total 
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Q@® <——> ©Q 
(A) parallel to the left side of the triangle 
(B) parallel to the bottom side of the triangle 
(C) parallel to the right side of the triangle 
(D) perpendicular to the bottom side of the triangle 
Two particles A and B have identical charge Q. 
For a net force of zero to be exerted on a third 
charged particle it must be placed: 
(A) midway between A and B 
(B) on the perpendicular bisector of the line joining 
A and B but away from the line 
(C) on the line joining A and B, not between the 
particles 
(D) on the line joining A and B, closer to one of 
them than the other 
Charge is distributed uniformly on the surface of 
a spherical balloon (an insulator). A point particle 
with charge q is inside. The electrical force on the 
particle is greatest when: 
(A) it is at the center of the balloon 


(B) it is halfway between the balloon center and the 
inside surface 

(C) it is anywhere inside (the force is same 
everywhere and is not zero) 

(D) it is anywhere inside (the force is zero 
everywhere) 

During a lightning discharge, 30 C of charge 

moves through a potential difference of 1.0x10° V 


in2.0x 107 s. The energy released by this 
lightning bolt is: 
(A) 1.5% 10"'J (C) 6.0 x 107J 


(B) 3.0 x 10°J (D) 3.3 x 10°J 
A 20 pF capacitor is charged to 200V. Its stored 


energy is: 
(A) 4000 J (C) 0.4] 
(B) 4 J (D) 2000 J 


Two small charged objects attract each other with 
a force F when separated by a distance d. If the 
charge on each object is reduced to one-fourth of 
its original value and the distance between them is 
reduced to d/2 the force becomes: 


(A) F/16 (C) F/8 

(B) F/4 (D) F/2 

The units of 1/47, are: 

(A) N’C* | (C)N m/C 

(B) N? m7/C? (D) N m7/C? 
M2 times pF = 

(A) ms (C) ns 

(B) hts (D) s 

t/RC has the same dimensions as those of: 
(A) Time (C) Frequency 
(B) Strain (D) Capacitance 


force on the particle with charge q is: : 
ee 
Se 
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A charge of 0.10C accelerated through a potential 


132. A small object has charge Q. Charge q is removed 141. 
F from it and placed on a second small object. The difference of 1000V acquires kinetic energy: 
two objects are placed Im apart. For the force (A) 200 J (C) 10J 
that each object exerts on the other to be a (B) 100 J (D) 100 eV 
maximum. q should be: 142. A battery is disconnected after charging the 
(A) 2Q (C)Q capacitor and then placed a dielectric between the 
(B) Q/2 (D) Q/4 capacitor plates, which of the following quantity 
133. If a dielectric is placed between the plates of a will not change: 
capacitor, its capacitance will: (A) charge on plates 
(A) Increase (C) Becomes double (B) electric intensity between plates 
(B) Decrease (D) Both “A” and “B” (C) energy stored between plates 
134. A capacitor is a perfect insulator for: (D) capacitance 
(A) direct current 143. After charging a capacitor, battery — is 
(B) alternating current disconnected and a dielectric slab is placed 
(C) both for the direct and alternating current between capacitor plates. Then energy stored in 
(D) rapidly fluctuating current it: 
135. In a charged capacitor the energy resides in: (A) Increases (C) unchanged 
(A) electric field surrounding the capacitor (B) decreases (D) Both “A” and “B” 
(B) electric field inside the capacitor 144. When capacitor is being charged through 
(C) both “A and “B” resistance R, charge on it grows: 
(D) gravitational field (A) Linearly (C) sinusoidally 
136. Energy density = (B) exponentially (D) Both “A” and “B” 
1 1 2 145 Which diagram represents the electric fields of a 
(A) 2°réo = (C) = negative vali a shown by: 
(B) SEE? (D) te eoE? 
137. Capacitance of a capacitor does not depend upon 
(A) nature of the metal plates 
(B) area of the plates is (C) (D) 
(C) separation between the plates aa” 5 pF capacitor has a potential difference across 
(D) Both “A” and “B” a plates of 200 volts. The charge on the capacitor 
138. Two metallic spheres of radius 3cm and 6cm get is: , 
equal quantity of charge. Which has greater (A) 2.5x10° C (cj i0"C 
surface charge density? (B) 10°C (D) 4x10° C 
(A) 1* sphere (C) Both get equal surface 147. IkJ work is required to traverse a charged 
(B) 2™ sphere (D) Both “A” and “B” particle through a potential difference of 20V. 
139. If the distance between the plates of parallel The magnitude of charge on the particle is: 
plates capacitor is increased, its potential will: (A) 20 C (C) 2000 C 
(A) Remain same (C) increase (B) 50 C (D) 0.2C 
(B) decrease (D)decreases exponentially 148. The air between the plates of charged parallel 
140. The diagram shows two pairs of heavily charged plate capacitor is replaced by a medium of 
plastic cubes. Cubes 1 and 2 attract each other dielectric constant “K”. The potential difference 
and cubes | and 3 repel each other: between the plate of capacitor becomes: 
(A) K times (C) YK times 
] 1 
B) 7 ti > ti 
a ( )K times a lantlaes 
149. The force experienced by a 10nC charge between 
parallel plates of a capacitor is 0.001N. If the 
plates are Imm apart, the value of potential 
Which of the following illustrates the forces of difference between them is: : 
cube 2 on cube 3 and cube 3 on cube 2? (A) 10° V (C) 10°V 
(B) 10'V (D) 10°V 
150. The rate of change of electric potential with 


respect to distance is known as: 
(A) Electric potential difference 
(B) Electric potential acceleration 


a A H BI (C) Electric potential gradient 


(B) (C) (D) - (D) Electric potential variance 
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152. 


153. 


154. 


155. 


156. 


157, 


158. 


A capacitor of capacitance C 
stored energy is W. If the ch 
2Q. The stored energy will be: 
(A) W/4 (C) w2 
” 2W - (D) 4w 

€ variation of electric po i i 
charge with distance is reprenatg ic i aia 


(where V along y-axis and r along x-axis): 


has charge Q and 
arge is increase to 


(A) 


(C) 
(B) (D) 
A gold nucleus (radius r) is represented by the 


197 : 
symbol 5, Au. Taking e as the elementary charge 
and €, as the permittivity of free space, what is the 
electric field strength at the surface of an isolated 
gold nucleus? 


(A) Zero (C) ie. 

4ne.r 

79e 79e7 

- 4neor ”) 47er7 
The large horizontal metal plates are separated 


by 4 mm. The lower plate is at a potential of 4YV: 


4mm 
Noro: e_e 
What potential should be applied to the upper 
plate to create an electric field of strength 4000 
Vm" Upwards in the space between the plates? 


(A) +22 V (C)-10 V 
(B) +10 V (D) -22 V 
The electric potential, at a distance 2 m from a 1 
will be: 
(A) _ (volts) (C) an (volts) 

4n€, Eo 


(D) Both “A” and “B” 


absolute potential 
What will be the 
distance of 3 


(B) = (volts) 


A point charge q produces an 
of 5V at a distance of 1 meter. 
absolute potential due to q at a 


meters? 


(A) 15 V (C) 3/5 V 
(B) 5/9 V (D) 5/3 V cia ait 
and an a-particle a 


An electron, a proton ced Whe 
hen place 
displaced through a p-d. of 1V ‘ fa ang 


plates of a capacitor. The gain I 
‘highest for: ' 

C) a-particie 
a o equal for all particles 
peer erated from rest through a 


An electron is accel 


ain in its 
potential difference © The g 


f V volts. 


159. 


160. 


161. 


153 


(B) VV (D) 1/v 
Electron volt is the unit of: 
(A) Energy 
(B) Electric potential difference 
(C) Electric potential (D) Both “B” and “c» 
The ratio of Coulomb’s constant t i 

0G i 
constant is the multiple of: iis 

(C) 10°? 


(A) 107! 
(B) 1077! (D) 10° 


When a dielectric medium of relative permittivity 
€,, the electrostatic force will become: 

(A) Fre, 
(B)e,x F 


(C) ¢/F 
(D) ex F 


01. (D) 


04. (B) 


05. (C) 


06. (C) 


07. (D) 


08. (D) 


09. (D) 


10. (A) 


6 =~ = E vse = Vvac = Corea 
’ Fined Emed Vined Cree 


(unit less and dimension less) 
Electric field exerts force only on charge particles. 


The charge on a body is integral multiple of a 
minimum value of charge equal to 1.6 x 107'? C. 


Coulomb force is a mutual force. 


Pio — Fa 
Q=ne 
cL! eee eee Is 
ne lb To = 6.25 x10 
E=k4=k4=0 
oo 


Let 2d is separation between +2uC and —2uC. Net 
potential due to both charges at mid way between 
“p” and *“Q” is 

V=V4+V_ 


_.qg 1 q_ 
V"ane.d -4ned 


Coulomb force is a mutual force. 


Fi2=— Fa 
Energy =qAV =(2e)(3V) = 6eV 
=6x 1.6 x107'°J =9.6 x10") 
1 2_ Vv 
amv’ =e 
2_2eV__. [eV 
Ve a = 


eri is OE 
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Potential gradient = ar 


11. (A) 4 
Faia 6 Faq 5 O 
2 2 
<——_—_—_—_> 
RCCL) (q(Q) ‘ 
4 
~~ 
4 4 
#9. 9-- 
12. (D) 
; volt _figule) (coulomb) 
meter — meter 
_, (newton) x (meter)(coulomb) _ i newton 
=l meter coulomb 
13. (C) 


If the potential difference on a surface is equal to 
zero b/w any two points, then surface is said to be an 
equi-potential surface. 

14. (C) : 

A line whose tangent at each point is in the direction 
of electric intensity at that point is called a line of 
electric force. 


15. (B) 
In S.I units, the value of permittivity of free space is 


€, = 8.85 x 10° C?N'm™ 


r= kt 

“kK” is the constant of proportionality. Its value 
depends upon the nature of the medium between the 
two charges and the system of units. 


17.(C) 
e | 
v=kS= (x10) 3g-=9 x 10° V =900 kV 


18. (B) 


Fp = Fa 
~ 4 ~- 
k =k Gr = d= 4d? > d’ = 2d 
20. (B) 
I 


4ne, 1 ; 


—-—_ =K; 
ck a 


ive 
q 


atic 
I volt =7 = 1 IC 


Fair _ 


22. (D) 


23. (D) 
e. The quantity which gives the maximum value of 


rate of change of potential with distance is known as 
potential gradient. 


F = gE =(1.6 x 107°)(10°) = 1.6 * 10° N 


.(C 
24. (C) Electrical potential energy =(Average p.d)(Charge) 


1 ee | =-cVv? 
Energy = V)(Q)= 3 VQ=2 v(Cv)=3 CV 
rmittivity for all the 


25. (C) 
cuum is always greater 


The value of relative pe 
dielectrics other than air or va 


than unity. 
26. (C) 4 
Fined = ra a ia 2N 
27. (A) - 
: nergy 
Energy density Volume 
l 2 
3 £,€,E°(Ad) ; : 
= Ad => E,€,E 
« E? 


Energy density 


28. (D) 
t=RC =(5 x10°)(2x10~) = 10s 
29. (B) 
: I 
F= k 2 =>Faeo 
30. (B) 


Capacitive time constant is the time required by the 
capacitor to deposit 0.63 times the equilibrium 
charge “gq,” (63% of qo). 


31. (D) 
When the electric lines are equally spaced and 


parallel, then the field is uniform. In this case the 
same number of lines pass through per unit area. 
32. (C) 
The energy stored im a capacitor in term of electric 
field between the plates can be found by 


1 2 
Energy =5 £,€,E (Ad) 


33. (A) 
. RC=t=>C= z 
34. (B) 
1 
E=k 4 =>E« a 
35. (A) 
Inside a hollow charge conducting sphere: 
i. Electric field is zero (E = 0) 
ii. Potential is constant and it has the same 
value at that of surface{ V = =). 
4ne,f 
SO, AV =0 
36. (C) 
®,=EA>E= oe 
37. (B) 


Point X, Y and Z lie in the uniform electric field. So, 
at these points electric force on any charge particle 
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Be a method for chargi 
method for chargi : es 
j a charge body in Steel scar ed tee 
r induction. rosea 
39. (C) 
Fined = e, 
Fined <P vac 
For all dielectrics other than air or vacuum the value 
of “e,” is greater than 1. 
40. (C) 
E=kd>Eaq 
41. (D) 
E=k 4 >Ea a 
r r 
As charge is at point “Y”, then rg < rp 
Eg > Ep 
42. (B) 
Both gravitational and electric forces are 
conservative. 
43. (C) 
Electric filed = Electric flux density = os 
Both have same unit ‘“‘N/C”. 
44. (A) 
qE =mg > E= a 
45. (B) 
3 1)(1 
F=k Up x10) OX? - 9x10°N 
46. (D) 
As the charge is same it means that capacitor is 
charged and battery is disconnected. So, by inserting 
dielectric (oil) electric field decreases. 
€, for oil > €, for air 
E 
— Evac 
Emed E; 
Ear 
Esir > Epil > E >I 
‘orl 
47. (D) 


A 
c= Tt Sag) 


(thickness of dielectric = separation between the plates = d) 


2 

Cy =9 1 (Abo) = 20 (AE) 
3 

Cg - 0.2 (AE) = 15 (A€Q) 
8 

Co = 9 g (Ato) = 20 (Ato) 


Cy = 24 (At,) = 22 (AE.) 
48. (A) 


=> = . A 
(E and F have same direction) 


SSS 
will be same. ; 


54; (A) 


55. (C) 


56. (B) 


57. (D) 


58. (C) 


59. (A) 


61. (A) 


62. (B) 


aye au 
qq 
V =Ed 
_Q 
oe 


ny “12 
(2.x107Y(8.85 x10") _ 77 yop 


At 
pag La! Ee 
ta” es 1x10 


17.7 x10" 
_Q 
C=y 
p= 
Ag 
ete | 
" 
Ae, IfAe 
o neo of oe = 
cr = Ain = 1( At) Ci 


Ac, _ (2 x107')(8.85 x107") ~*~ 
—-—*— = 

c=] x10 17.7x10° F 

V = Ed = (2x10°)(1x10™) = 2 x10° V 

Q=CV =(17.7 x10°)( 2 x10°) = 3.5x 10°C 


To create positive charge on a neutral (uncharged) 
body electrons are removed. 


Coulomb force is a mutual force. 


~ _ 


Fyy =— Fyx 


_ 1, W92 _ 9, (5)(2) . 
Fok" 2 x10) aay 
= 9x10* N towards negative 
+5G -2C 


+4 * 
The vector sum of all the forces acting on a charge 
placed at the center of the circle is zero. 


volt (joule) / (coulomb) Jm 
— = =] c 


meter meter 


The line are closer where the field is strong, the lines 
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. nod aioe meaner ee ——————— $$ en ——ESS_——""— 1 . = : 
<ias are farther apart where the field is weak. v= 2 =>VeG (for same charge) _ 
, ial difference will be halved. 
a 9 2x10 = Potential 
= 1800N/C 
64. (A) ’ E=kKi>E«q 
a a 76. (A) 
fr rr 7 2 k > = kqiq> 
65. (C) poke = e=“e =r \| F 
When electron moves in the direction of electric (9x10°)( 10x 10~°)( 40x10) _ . 
field, its speed decreases. = 9x10° ~ «em 
N a 
77. (B) > ; 
Suppose A and B are positively charged while C and 
D are negatively charged. As A and C attract each 
other. So, B and D also attract each other. 
78. (D) 
_ Af, 
‘ ~ d 
66. (D) c=c 
_wW _ W__ 500 C=C 
AVm"g I AV™ 20 =25C C,=4C 
67. (D) . Cy=C/4 
: K.E. = qAV = 2eV Cs;=2C 
68. (A) : Cy < Cy = C2 <Cs< Ca 
AK.E = qAV 79. (B) 
The magnitude of charge on electron and proton is c= Ate 
same. 
AK.E = lelectron volt = I proton volt c= aN = Ate =C 
AK.E = (1.6 x 10° C)(1 IC) = 1.6 x 10° 4 
69. (A) 80.(B) er 
Inside a hollow charge conducting sphere potential ee MNO TRS Peart oree ee ape hore ay anit 
is constant and it has the same value at that of its valuc is a a 
surface. £, = 8.85 x 107° CN 'm™ 
Vsurtace = Veenter SI. (C) 
70. (D) p=, 
vaklo vet a 
— a = (2q)\)(2q2) _ = KLE 
If the charge is ; pieces at oe center of concentric (2r)- 
spheres. At the surface the distance from the charge 82. (D) 
is same. So, : <a 
V = constant (equi-potential) a 
71.(B) - AV, =90V 
The amount of charge on both plates of the capacitor AV2=50V 
will be same. If one plate has +Q charge then AV;= 100V 
other will be —Q. AV, = 60V 
72. (C) E> <E,<E,<E; 
V=kl>Veq 83. (D) 
2 = , G2 
73. (B) F=k Ps 
Q=ne 
F’= = 4( AE) = ap = ans Ou 
= a 18 koe 
n= -19 > = 6.25 x10 
e 1.610 84. (C) 
74. (B) Q=It (Derived quantity) 
AE 85. (A) 
P*o 
= =>CaA 
Ord W =qAV 
C becomes doubled. On equi-potential surface 


SS Eee ee eS 
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86. (C) 


87. (C) 


88. (D) 


89. (C) 


90. (B) 


91. (C) 


92. (D) 


Ww =0 
(Electric filed is a consery 


ativ 
along closed path is zero.) _ 


eld. So, Work done 


Fc 


F = 
med E 


Frac = Fined €r = (0.3)(6) = 1.8N 


E=ktsEa+ 
r r 


When di ‘i 
2 pala will be doubled, the electric field will 
W=qAV > W «AV 
AV, =30V 
AV2=10V 
AV;=20V 
AV, = 10V 
W, = W2<W;< W, 


Q= 


n= 


e 


n 
Q_ 8x10" : 
e 6x 10> x10° (lost) 


60—-2d=d 
3d= 60 => d = 20 cm from charge 4q 


After connecting two spheres by a conducting wire 
some charge from one sphere will be transferred to 
second sphere. This transfer will proceed until 
potentials of both spheres will be equal. 


Vi — Vs 
Qt _ Qs - 
Kone Ki. Qt = 2Qs 
Of course total charge should be conserved 
Q.+Qs=Q 
905+ Qs = Q= 30s=Q=> Os" 
Q, = 2Q/3 
qi = +2C 
q2 = +6C 
if -2C is added to both the charges, then 
q, =+2C -2C = 0 
q2 = t4C-2C = +2C 
F=kiy? =0 


93. (B) 


157 


r=0.06m 

when ch i 
ther Charge ts moved towards each other by 0.01m, 
r= 0.06 - 0,02 = 0.04 m= 21/3 

F= kU = sn 


94. (A) 


_ Kora): 


, 


_9 92) _ 99 
= i( eBP) = 2 = 5) = 1.25N 


K.E = qV = (0.01)(1000)J = 10 J 


95. (C) 


V =k7= 9x10") 


96. (A) 


2x10 
l 


=1.8x10'V 


Afler connecting two spheres by a conducting wire 


some charge from one sphere will be transferred to 


97. (B) 


98. (C) 


_ 99. (B) 


100. (C) 


101, (A) 


102. (C) 


second sphere. This transfer will proceed until 
potentials of both spheres will be equal. 


VL=Vs 
K.E. = qAV 
At 1 
— £0 
Cc d =Caq 


As point 1,4 and 5 lie outside the parallel plates. So, 
electric field at these points is same (zero). 

While point 2 and 3 lie between the plates having 
uniform electric field. 


The automobiles wind shield wipers works on 
charging and discharging of capacitor. 


AE, Cd (1)(8.85x107 
oo =v = 7 = 9 : 
cay PAA a. sao 


-9 
at wtoxi0y ee 
E=k2 (910°) (107) 

=9 x 10*N/C = 90000 N/C 


103. (D) 


Now since charge on the inner surface of shell is 
-3C, and total charge of 10 C on the shell should 
remain conserved, from the principle of conservation 
of charge, the amount of charge that appears on 
the outer surface of shell is: 
Q+q=10+3=+13C 
" +13C 


+3C€ 


104. (A) ‘ , 
Ac, A(/4k) __A_ ( -7) 
C="p= dq 4nkd k~ Gne 

105. (C) . és 
c, = cnet = = 12 
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116.(A 
si F=qE= (2x1077)(400) = 8 N 


106. (C) 
When a dielectric inserted between the plates of 


107.(A) 


108. (D) 


109. (B) 


110. (B) 


111. (B) 


112.(B) 


113.(C) 


charged parallel plates capacitor: 
i Charge remains same 
Electric field decreases 
Potential difference decreases 
Capacitance increases 


Vv. Energy stored in capacitor decreases 


The region where electrostatic force is zero is known 
as field free region. In case of opposite charges 
the field free region lie outside near the charge 


having smaller magnitude. 


Coulomb force is a mutual force. 
> > 


Fi2=— Fa 


2 
Vite = as =2 Ke) =2Vy = 2(27.2) = 54.4 V 


lo. 'l : 
Energy =3CV*=3(40x 10~*)(3000)° 
= (20x10)(9x10°) = 180 J 
E 
Power = EnetBY 180. _ 99 x10? w= 90kW 
t 2x10 


3 Fr (75x107)(9 
F=KUP = qiqn= : _ (75x107)(9) 


9x10" 
=75 x 107 C?= (15 x10°C)(5 x10~°C) 
= (15pC)(SpC) 


_ 1.6x107 J= 1eV 


114. (B) 


ae Say, oe 18 - 
lJ= 16x19 eV = 9.25 x10 eV 


If a charge is placed at the center of square, then the 
vector sum of force along line AC is zero. But the 
force along the line BD is not zero. So, the net force 


is along the diagonal BD. 


115. (A) 


The region where electrostatic force is zero is known 
as field free region. 


117. (B) 


If electrons flow from Earth into the body, then this 
ositively charged. 


means that the body is p 


wer The electric field between two similar and equal 
charges will be zero at their mid point. 
119. (D) ' ; fe 


—i, Ct”: 


: gxl0° 2x10" 
p= nah + KSE= (910° a ) 
1 2 


4 4 
= 9(2+0.5) = 9(2.5) = 22.5 N/C 


120. (D _ 
"aie electric field due to a uniform distribution of 


charge on a spherical shell is zero only inside the 


shell. 

121. (D) 
l 

Energy = 54V = 3(1 0)(40) = 200 J 


122. (D) 


123. 


force on q is 


Diagram shows that the net 
perpendicular to the bottom side of triangle. 


124. (A) 
The region where electrostatic force is zero is known 


as field free region. In case of similar and equal 
charges the field free region lies mid way between 
the charges. 


125. (D) . 
The electric field due to a uniform distribution of 


charge on a spherical balloon is zero only inside the 
shell. 


126. (B) 
Energy = qAV = (30)(1x10*) = 30x10°J 

The time period in which this occurs is irrelevant 
since this is an energy value, not a power value. 
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127. (C) 
Energy = Sov" = 520% 10°*)(200)* 


= (10x10%)(4x10")= 0.4 J 
128. (B) 


! 2 2 
k=7— =9x 10° Nm2C7 


4ne, 
130. (B) 
1Qx IF=Is 
IMQ x IpF = [(10°) x (107)]s = 10s = pts 
131. (B) 


t 
RC ro I (unit less and dimension less) 
RC 


(RC = t = capacitive time constant) 
132. (B) 
When a charges is splitted into two charges. The 
force between them will be maximum only if the 
charges are divided into equal magnitudes. 


So, q=Q/2 
133. (A) 
Age, (At C 
Cred = G = (*). = Ces = Crack, 8 = Ee 
E,>1 
Cc >I=> Cred > Cue 
134. (A) 


As the dielectric medium is present between the 
plates of capacitor. So, DC cannot flow through the 
capacitor. It behaves like a perfect insulator. 

135. (B) 
In a charged capacitor the energy resides in electric 
field inside the capacitor. 


136. (C) 
I , 
> Eo€,E“(Ad) 
., Energy 2 
Energy density Volume Ad 
] 
| i 
Energy density o E? 
137. (A) 
Ag 
Cue Ge 

The capacitance of the capacitor depends upon the 
i. Area of plates, 

ii. Distance between the plates. 

iii. Medium between the plates. 

138, (A) 
a2.-2, l 
OTA” 4a POS 
139. (C) 

V=Ed>Ved 


140. (C) 


Cube | and 2 have opposite charge while Cube | and 
3 have same charge. So, cube 2 and 3 attract each 
other having opposite charge. 
141. (B) 
K.E. = qV = (0.1)(1000) = 100J 
142. (A) , 
When a dielectric inserted between the plates of 
charged parallel plates capacitor: 
i, Charge remains same 
ii. Electric field decreases 
ili. Potential difference decreases 
iv. Capacitance increases 
v.° Energy stored in capacitor decreases 
143. (B) 
When a dielectric inserted between the plates of 
charged parallel plates capacitor: 
i. Charge remains same 
ii. Electric field decreases 
iii. Potential difference decreases 
iv. Capacitance increases 
v. Energy stored in capacitor decreases 
144. (B) 


q = qo(1 - e*°) 


145. (B) 


Field of negative charge point charge is radially 
inward. 
146. (C) 
Q=CV =(5x10™)(200) = 107°C 
147. (B) 
W_ 1000 


148. (B) 
When a dielectric “K” inserted between the plates of 
charged parallel plates capacitor: 
i. Charge remains same 
ii. Electric field becomes 1/K times 
ili. Potential difference becomes 1/K times 
iv. Capacitance becomes K times 
Vv. Energy stored in Capacitor becomes 1/K 
times 
149, (C) 


_F_10x107 ‘ 
~q 10xlo> 1x10° N/C 


V = Ed=(10°)(1x107) = 10? y 
150. (C) 
The quantity which gives the maximum value of rate 


of change of potential with distance is known as 
potential gradient, 


Potential gradient = ay 
i Ar 


a 
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V=kKS Va 
153. (B) 
Bajo ee 
ro 4meg tr  4negr 
154. (D) 
Va- Vp =- Ed 


Va + 6 = — (4000)(4x107) = -16 
Va=-16-6=-22V 


155. (B) 
1 16 2 
vV=kKi= a0 
- Ane, 2 TE, 
156. (D) 
V=kl=kq=5v 
~.9_kq_ 5 
Vv kn 3 =3¥ 
157. (C) 


K.E=qAV > K.E. «<q 
(for same potential difference) 


As 
qa > FP= Ge 

158. (B) 

>mv’ = eV 

2_ 2eV 2eV 

Fa yen [Rove 
159. (A) 

leV =1.6 x107'9J 
160. (C) 

k__9 x10" _ ~ 1920 

G~667x10" ~ !0 
161. (A) 

Fined = E, 

Fined < Fyac 


1. Resistance in “RC” circuit of time constant 2 
seconds in 1000 ohms. What is value of “C” in the 
circuit? (UHS 2008) 
(A) 2 pt farad 


(C) 200 p farad 
D) 2000 1 farad 


at 229x107 F =2000%10 F= 2000 pF 


A particle carrying charge of 2e falls through a 
potential difference of 3.0 V. Calculate the energy 
required by it: (UHS 2009) 
(A) 9.6 x 107! J 

(B) 9.1 x 10'7J 


(C) 1.6 * 107"7J 
(D) 6 x 10'7J 


160 


(A) 
Energy = qAV = (2e)(3V) 

=6 eV =6(1.6 «10° J) =9.6 1075 

3. Work done in moving a unit positive charge from 
one point to another against the electric field is 
measured of: (UHS 2009) 
(A) capacitance 

(B) Potential difference between two points 

(C) Intensity of electric field 

(D) Resistance between two points 


4. Electric intensity is a vector quantity and its 
direction is: (UIS 2010) 

(A) Perpendicular to the direction of field 

(B) Opposite to the direction of force 

(C) At acertain angle 

(D) Along the direction of force 


Electric intensity has direction along the direction 
of force. 


The magnitude of an electric field between two 


separated plates can be calculated by the relation: 

(UHS 2010) 

(A) AV = Ed (C) AV= . 
Oo 


E 
(B) AV=5 


d 
()E=5, 


6. The unit of electric flux is: (UHS 2010) 
(A) Nm?C? | (C)Nm Cc"! 
B) Nm’ Cc! : 


®, = EA 
Units of “@” = NC! m? 


7. What will be the effect on the capacitance of a 
capacitor if area of each plate is doubled with 
separation between the plates is halved? (UHS 2012) 
(A) Capacitance remains same 
(B) Capacitance becomes double 
(C) Capacitance becomes four times 
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8. 10 V potential difference is applied across the 
plates of | F capacitor. What is the energy stored 
in capacitor? (UIIS 2012) 
(A) 0.5 mJ 
(B) 0.05 mJ 


(C)5J 
(D) 503 


hese ' 
Energy = 5CV" = 5(1)(10)" = 50J 


9. What is the charge stored on a 5pF capacitor 
charged to the potential difference of 12V? 

(UIIS 2013) 
(A) 60 p1C 
(B)2.4C 


(C) 2.4 pC 
(D)60C 


10. The distance between the plates of a parallel plate 
capacitor is 2.0 mm and area of each plates is 2.0 
m*. A potential difference of 1.0 * 107 V is 
applied across the plates. Find the capacitance. 


(UIIS 2014) 
(A) 4x 10°F 
(B) 3.54 x 10°F 


2)(8.85 «107° 
(2)(8.85 <10"") _ 9 95 x10" F 


d= (2*107) 
If the length, width and separation between the 
plates of a parallel plate capacitor is doubled then 
its capacitance becomes: (UHIS 2016) 

(A) Double (C) Four time 
(B) Half (D) Eight time 


(C) 8.85 x10 F 
(D) 9.0 x 107 F 


c= Ae 


Ce (CL) 2 (Hanes) =9C 
12. A point charge at a distance “x” from another 
point charge experiences a force of repulsion, 
which one of the following graphs shows. How the 
force is related to “x”: (UIIS 2017) 


x’ Wx 


(A) (C) 
| | 
I/x x 
(B) (D) 


proportional to 1/x*. 


ave 


So, the graph between “F” and “1/3 
straight line. 

13. The Coulomb force between two charges 4) = 1C 

and “q;” is 2N, the distance between charges is 

3m. What is the charge of qz2? (UIIS 2017) 

(A) 1 x10°C (C) 2 «10°C 

(B) 1x107°C (D) 4 x10°C 


(C) ; : 
_o Fr OGY 4x 10° 
F pit = O = kg, (9* 10°) 2x10°C 
14. The electric field strength at the position r = (4i + 


3)) m caused by a point charge of 5uC placed at 
origin is: (VIS 2017) 

(A) (12401 + 1280j) N/C 

(B) (1440i + 1080j) N/m 

(C) (1440i + 1080j) V/m 

(D) (1240i + 1080j) N/C 


Beka =kor 
r r 
5x 10° 


=O» OY BEE SY 


= 9 « 10) 
125 


= 360 (4i + 3}) = (14401 + 1089)) Vim 
Coulomb’s law is given by the formula 
F=Kup 


having the unit of N ac” 


1(C) 


(4i + 3)) 


The magnitude of “k” 
for free space is-equal to: (UIIS 218) 
(A) 9 x10’ (C) 9 x10” 
(B) 10x10” (D) 6 x10" 


l ‘ a. 
k=——=9x10°Nor C™ 
“Electric potential due to 2 charge at distance 
of one meter is equal to: (UIIS 2018) 

(A) 1.8 x10°V (C) 1.8 x 10°V 
(B) 18 x 10°V (D) 1.8 x 10°V 


9.2 x10 
v=kt=(9 x10 —= 1.8 10°V 


17. Force experienced per unit positive charge ata 
point in an electric field is the definition of: 
(UHS 2018) : 

(A) Electric potential energy 

(B) Electric potential & 

(C) Electric field strength 

(D) Electric field 
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18. Electric field strength of a point charge is SE” and 
electric potential is "V" ata distance “r" from the 
point charge. What is the electric potential ata 
point for the same point charge where electric 
field strength is E/4? (ULES 2019) 
(A) V/4 (C) V/2 
(B) 4V (D) 2V 


and V= - 


| 
and Va : 


Ifr’ = 2r, then 
E* = E/4 and V'=V/2 
19, A particle carrying a charge of Se falls through a 
potential difference of 25 V. what would be 
energy acquired by the particle in “J”: (UIIS 2019) 
(A) 1258 1075 (C) 125% 1.6% 1071) 
(B) 1.6 x 1075 (D) 125 J 


Energy = qAV = (Se)(25V) 
= 125eV = 125 x 1.6 x107'"J 
20. Electric field strength at a point between 
oppositely charged plates is “E”. If the distance 
between plates is reduced to half, what will be the 
new value of electric intensity? (UIIS 2019) 
(A) 4E (C) E/4 
(B) E/2 (D) 2E 
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ELECTRICITY 


03. 


04. 


06. 
07. 


08. 


09. 


10. 


ee eet Pe a a 


An immersion heater of 400 watts kept on for 5 
hours will consume electrical energy of: 

(A) 2kWh (C) 20kWh 

(B) 6kWh (D) 12kWh 

A wire of length L and resistance R is cut into 
four equal pieces. Resistance of each piece would 


be: 
(A) R (C) R/2 
(B)2R (D) R/4 


How 500 ohm resistors are connected so as to give 

an effective resistance of 750 ohm: 

(A) Three resistance of 500 ohm each, in parallel 

(B) Three resistance of 500 ohm each, in series 

(C) Two resistance of 500 ohm each. in parallel 

(D) Two resistance of 500 ohm each, in parallel and 
the combination in series with another 500 
ohm resistance 

A piece of copper and a piece of germanium are 

cooled from the room temperature down to 77K: 

(A) The resistance of each of them increases. 

(B) The resistance of each of them decreases. 

(C) The resistance of copper increases and that of 
germanium decreases. 

(D) The resistance of copper decreases and that of 
germanium increases. 

In the diagram, the current in the 3-Q resistor is 

44. The potential difference between -points “A” 


and “B” is: 


A 32 20 ¥ 
(A) 0.8V (C) 1.25V 
(B) 12V (D) 20V 


Specific resistance of a wire: 

(A) will depend on its length 

(B) will depend on tts radius 

(C) will depend on the type of material of the wire 


(D) will depend on none of the above 

Material of heating element of electric heater 
should have: 

(A) high resistivity and high melting point 

(B ) low resistivity and low melting point 

(C) high resistivity and low melting point 

( D ) low resistivity and high melting point 

In parallel combination of three resistors Ry, R; 
and R; (where R; < R; < Rs) the equivalent 


resistance R, is given by: 


(A) Ri < Re < Re (C)R.<Ry 

(B) R2 < Re < Rs (D) Re > Rs 

The graphical representation of Ohm’s law is: 
(A) Curve line (C) Parabola 

(B) Straight line (D) Ellipse 


Three resistances each of 40 are connected to 
form a triangle. The resistance between any two 


Il. 


16. 


17. 


19. 


20. 


21. 


22. 


terminals is: 
(A) 22 (C) 8/3. Q 
(B) 62 (D) 12.2 
E.m.f is the conversion of 
electrical energy. 
(A) Chemical 

(B) light 

The current in an electrolytic cell is carried by: 
(A) Positive ions 

(B) Both positive and negative ions 

(C) Negative ions 

(D) Electrons 

Terminal potential difference is greater than emf 
of the cell when 

(A) Circuit is open 

(B) Small batter is charged by bigger battery 

(C) Circuit is closed 

(D) All of these 


energy into 


(C) Solar 
(D) mechanical 


rule is the manifestation the law of 


Kirchhoff's 2™ 
conservation of: 
(A) Charge (C) Energy 
(D) All of these 


(B) Momentum 
A current of 10A flows in a conductors of 10 0) 


resistance for 1 minute the heat produce will be: 


(A) 10° J (C) 6 x 10°J 
(B) 6 x 10°J (D) 6 x 10°J 
The S.I unit of e.m.f, is same as: 

(A) Work (C) Energy 
(B) Power (D) Voltage 


Which one gives pure nature of the material: 


(A) Resistivity 

(B) Temperature co-efficient of resistance 

(C) Resistance , 

(D) Both (A) & (B) 

The resistivity of a material is p. If the area of 
cross-section of material is doubled and length is 
halved then the resistivity of material is: 

(A) p (C) 4p 

(C) 2p (D) p /4 

Four bulbs of 10W, 20W, 30W and 40W are 
connected in parallel, the bulb that will shine 


more is: 
(A) 1OW (C) 20W 
(B) 30W (D) 49W 


The EMF of battery or cell is the voltage between 
its terminals when: . 
(A) The circuit is open 

(B) Its internal resistance is minimum 

(C) The circuit closed 

(D) Its internal resistance is maximum 

The value of resistance depends upon: 

(A) Nature (C) Dimension 

(B) Physical state - * (D) All of them 
Magnetic effect of current is utilized in: 

(A) Iron 

(B) Measurement of current 

(C) Thermocouple 

(D) Electroplating 
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23. 


24. 


26. 


27. 


28. 


29. 


30. 


32. 


Conductance is a quantity used to describe the: 
(A) Physical state of the conductor 

(B) Dimension of the conductor 

(C) Electrical properties of material 

(D) All of them . 

A series circuit consists of a battery with internal 
resistance “r” and an external resistor “R”. If 
these two resistances are equal (r = R) then the 
thermal energy generated per unit time by the 
internal resistance “r” is: 

(A) the same as by R (C) half that by R 

(B) twice that by R (D) one-third that by R 

A 50 volt battery is connected across a 10 ohm 
resistor. The current is 4.5A. The internal 
resistance of the battery is: 

(A) 1.1.2 (C) 1.22 

(B) 1.32 (D) 1.42 

A 100 watt bulb and a 200 watt bulb are designed 
to operate at 110V and 220V respectively. The 
ratio of their resistance is 

(A) 1 (C) 1/2 

(B) 1/3 '  (D)% 

An electric current through a conductor produces 
around it: 

(A) A magnetic field 

(B) Both electric and magnetic field 
(C) An electric field 

- (D) Nuclear field 


1MWh= 
(A) 3.6 x 107) (C) 3.6 x 10°) 
(B) 3.6 x 10°) (D) 3.6 x 10'7J 


The e.m.f. of a source in the presence of internal 
resistance is: 

(A) IR (C) Ir 

(B) IR + Ir (D) IR —Ir 

When switch S is open, the ammeter in the circuit 
shown reads 2.0A. When S is closed, the ammeter 
reading: 


15Q 
I 202 60Q 
a S 
(A) increases slightly (C) remains the same 


(B) decreases slightly (D) becomes doubled 
Resistor 1 has twice ‘the resistance of resistor 2. 
They are connected in parallel to a battery. The 
ratio of the thermal energy generation rate in 1 to 
that in 2 is: 

(A) 1:4 (C) 1Sz 

(B) 1:1 (D) 221 

Power dissipated in two parallel resistors is 
inversely proportional to their: 

(A) Potential difference (C) Resistance 

(B) Current (D) All of these 


33. 


34. 


36. 


37. 


38. 


39. 


40. 


41. 


A car battery is rated at 80A h. An ampere-hour 
is < it of: 
(A) ate (C) Energy 
(B) Current (D) Charge 
Which one of the following quantities ts correctly 
matched to its unit? 
(A) Power > kWh 
(B) Potential differencé > JiC 
(C) Energy > kW 
(D) Current > A/s 
Current is a measure of: 
(A) force that moves a charge past a point 
(B) resistance to the movement of a charge past a 
point ; 
(C) energy used to move a charge past a point 
(D) amount of charge that moves past a point per 
unit time 
.A 10-ohm resistor has a constant current. If 
1200C of charge flow through it in 4 minutes what 
is the value of the current? 
(A) 3.0A (C) 5.0A 
(B) 11A (D) ISA 
If the potential difference across a resistor is 
doubled: ‘ 
(A) only the current is doubled 
(B) only the resistance is doubled 
(C) only the current is halved 
(D) only the resistance is halved 
Five cylindrical wires are. made of the same 
material. Their lengths and radii are: 
wire 1: length (, radius r 
wire 2: length € /4, radius r/2 
wire 3: length € /2, radius r/2 
wire 4: length (, radius r/2 
wire 5: length 5 (, radius 2r 
Rank the wires according to their resistances, 


- least to greatest: 


(A) 1,2, 3, 4, 5 

(B) | and 2 tie, then 5, 3, 4 

(C) 5, 4, 3, 2,1 

(D) 1, 3, 4, 2,5 

A cylindrical copper rod has resistance R. It is 

reformed to twice its original length with no 

change of volume. Its new resistance is: 

(A)R (C)2R 

(B) 4R (D) 8R 

A nichrome wire is Im long and 1 x 10 mn in 

cross-sectional area. When connected to a 

potential difference of 2V, a current of 4A exists 

in the wire. The resistivity of this nichrome is: 

(A) 107 Qm (C)2« 107 Qm 

(B)4x107Qm (D)5x 107 Qm 

Conductivity is: 

(A) The same as resistivity, it is just more convenient 
to use for good conductors 


(B) Expressed in Q7! (C) Equal to I/resistance 
(D) Expressed in (Q my"! 


eee 
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42. 


43. 


44. 


45. 


46. 


47. 


48. 


49. 


You wish to triple the rate of energy dissipation in 

a heating device. To do this you could triple: 

(A) the potential difference keeping the resistance 
the same 

(B) the current keeping the resistance the same 


(C) the resistance keeping the potential difference the 
same 


(D) the resistance keeping the current the same 
The sum of the currents into a junction equals the 


sum of the currents out of the junction” is a 
consequence of: 


(A) Newton's third law (C) Ohm's law 
(B) conservation of charge (D)conservation of energy 
Four wires meet at a junction. The first carries 
4A into the junction, the second carries 5A out of 
the junction, and the third carries 2A out of the 
junction. The fourth carries: 
(A) 7A out of the junction (C) 7A into the junction 
(B) 3A out of the junction (D) 3A into the junction 
A battery is connected across a series combination 
of two identical resistors. If the potential 
difference across the terminals is V and the 
current in the battery is I, then: 
(A) the potential difference across each resistor is V 
and the current in each resistor is I 
(B) the potential difference across each resistor is 
V/2 and the current in each resistor is 1/2 
(C) the potential difference across each resistor is V 
and the current in each resistor is 1/2 
(D) the potential difference across each resistor is 
V/2 and the curremt in each resistor is | 
A total resistance of 3.0 2 is to be produced by 
combining an unknown resistor R with a 12 2 
resistor. What is the value of R and how is it to be 
connected to the 12 Q resistor? 
(A) 4.0 Q, parallel (C) 4.0 Q, series 
(B) 2.4 Q, parallel (D) 2.4 Q, series 
Nine identical wires, each of diameter “d” and 
length “L”, are connected in parallel. The 
combination has the same resistance as a single 
similar wire of length “L” but whose diameter is: 
(A) 3d (C) 9d 
(B) d/3 (D) d/9 
Two wires made of the same material have the 
same lengths but different diameters.. They are 
connected in series to a battery. The quantity that 
is the same for the wires is: 
(A) the end-to-end potential difference 
(B) the current density 
(C) the current 
(D) the electric field 
The resistance of resistor 1 is twice the resistance 
of resistor 2. The two are connected in parallel 
and a potential difference is maintained across the 
combination. Then: 
(A) the current in | is twice that in 2 
(B) the current in | is half that in 2 
(C) the potential difference across | is twice that 
across 2 


a 
mn 


57. 


58. 


(D) the potential difference across | is half that 
across 

The terminal potential difference of a battery is 

less than its emf: 

(A) under all conditions 

(B) only when the battery is being charged 

(C) only when the battery is being discharged 

(D) When battery is disconnected 

Resistances of 2.0 Q, 4.0 Q, and 6.0 Q and a 24 V 

emf device are all in parallel. The current in the 

2.0 Q resistor is: 

(A) 12A (C) 4.0A 

(B) 2.4A (D) 2.0A 

In an antique automobile, a 6 V battery supplies a 

total of 48W to two identical headlights in 

parallel. The resistance (in ohms) of each bulb is: 

(A) 0.67 (C) 1.5 

(B) 3 (D) 4 

A battery with an emf of 12V and an internal 

resistance of 1 Q is used to charge a battery with 

an emf of 10V and an internal resistance of 1 2. 

The current in the circuit is: 

(A) lA (C) 2A 

(B) 4A (D)11A 

The current in the 5.0 Q resistor in the circuit 

shown is: 


(A) 0.42A (C) 0.67A 
(B) 1.5A (D) 2.4A 
In liquid and gases, the current is due to the 
motion of: 
(A) Negative charges 
(B) Both positive and negative charges 
(C) Positive charges 
(D) Neutral particles 
siemen is the unit of:. 
(A) resistance (C) conductance 
(B) resistivity (D) conductivity 
When same current passes for same time through 
a thick and thin wire: 
(A) more heat is produced in thick wire 
(B) more heat is produced in thin wire 
(C) no heat is produced in wire 
(D) equal heat is produced in thick and thin wire 
For an open circuit: 
(AJE=V, (C)E>V, 
(B)E<V, (D) E= V, +r 
A battery with an emf of 24 V is connected to a 6 
Q resistor. As a result, current of 3 A exists in the 


resistor. The terminal potential difference of the 
battery is: 


(A) 0 


(C) 6V 
(B) 12V ; 


(D) 18V 


—— eee ———— 08 88——— 
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Sind 5 ‘rent of 0.5 A. 
5 ight bulb carries a current 0 i, 
bi As) yet hrough it in one hour is: : 


60. 


61. 


62. 


63. 


64. 


65. 


device. 


66. 


67. 


68. 


69. 


70. 


Temperature co-efficient of resistivity of a 
material is measured in: 

(A)QK (C)Qm 

(B) K (D) Kk"! 

The smallest resistance obtained by connecting 50 


resistance each “4 Q is: 


(A) 200 2 (C) 1/2009 

(B) 50/4.Q (D) 4/502 

For an open circuit the resistance of circuit will 
be: : 

(A) Infinite (C) Finite 

(B) maximum (D) zero 


Which one of the following substances, the 
resistance decreases with increase in temperature 
(A) Copper (C) Silver 

(B) Carbon (D) Iron 

Internal resistances is the resistance offered by 
(A) Conductor (C) Circuit 

(B) Resistor (D) Electrolyte 

Four 20 Q resistors are connected in series and 
the combination is connected to a 20 V emf 
The potential difference across any one of the 


resistors is: 
(A) 1 V (C)4V 
(B)5 V (D) 20 V 


A large number of bulbs are connected in series 
combination with a battery. If one of them is 
fused: , 

(A) the others will stop glowing 

(B) the others will keep glowing 

(C) the others will start blinking 

(D) the others will also be fused : 

“N” identical resistances each of resistance R are 
connected in parallel. The equivalent resistance of 
the combination will be: 


R 

(A) NR (C)N 
N N° 
(B) RR. (D)R 


A certain wire has resistance R. Another wire, of 
the same material, has half the length and half the 
diameter of the first wire. The resistance of the 
second wire is: 

(A) R/4 (C) R/2 

(B)R (D) 2R 

Free electrons in an Electric field moves from: 
(A) All potentials 

(B) Low potential to high potential 

(C) High potential to low potential 


(D) Remain stationary 
Two wires made of the same material have the 


same lengths but different diameters. They are 
connected in parallel to a battery. The quantity 
that is NOT the same for the wires is: 

(A) the end-to-end potential difference 

(B) the current density 

(C) the current 

(D) the electric field 


° al charge passing t 
The total charge P (C) 3000 C 


A) 120C - 
‘ay 1600 (D) 1800 C sifecs 
72 A wire of resistance R is cut into n aus Lge 
These parts are then connected in obheor ted des 
equivalent resistance of the combination will be: 
R cys 
(A) x n 
; (D)n R 
73. eine of 200V provides a current of Le 
Amperes to a house. The power delivered by the 
source is: 
(A) 20 watt (C) 40 watt 
(B) 2000 watt (D) 200 watt 
74. The current is zero in a conductor when no 
potential difference is applied because: 
(A) The electrons are not moving — 
(B) The electrons are not moving fast enough 
(C) For every electron with a given velocity there Is 
another with a velocity of equal magnitude and 
opposite direction. 
(D) Equal numbers of electrons and protons are 
moving together 
75. A portion of a circuit is shown, with the values of 
the currents given for some branches. What is the 
direction and value of the current I? 
faa 
iil { 2A 
(A) |, 6A (C) 1, 6A 
(B) |, 4A (D) T, 4A 
76. By. using only two resistors, R, and R,, a student 
is able to obtain resistances of 3 2, 4Q, 129, and 
16 2. The values of R, and R,; (in ohms) are: 
(A) 3,4 (C) 2, 12 
(B) 3, 16 (D) 4, 12 
77. Four 20 © resistors are connected in parallel and 


the combination is connected to a 20 V emf 


device. The current in any one of the resistors is: 


78. 


79. 


80. 


(A) 0.25A (C) 1.0A 
(B) 4.0A (D) 5.0A 

Of the following, the copper conductor that has 
the least resistance is: 

(A) thin, long and hot (C) thick, long and hot 

(B) thick, short and cool (D) thin, short and cool 

A copper wire has resistance “R”. It is stretched 


such that its length is thrice then its new 
resistance becomes: , 

(A) 2R (C) 4R 

(B)9R (D) 27R 


hiss ish ee graphs best represents the 
-voltage relati i : 
_fight bulb? 8 lonship of an -incandescent 


nn $< << 
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167 


81. 


82. 


83. 


84. 


86. 


87. 


88. 


89. 


rz 
an 


(B) (D) 

An electric bulb rated at 220V_ 140watt is 
connected to 110V power line, the current that 
flows in it is: 
(A) L274 (C) 1.83 A 

(B)2.27A (D) 2.83 A 

A student kept her 60 w att, 120 volt study lamp 
turned on from 2:00 PM until 2:00 AM. Ilow 
many coulombs of charge went through it? 

(A) 3, 600 (C) 7, 200 

(B) 18, 000 (D) 21, 600 

An cerfain resistor dissipates 0.5 W when 
connected to a 3V potential difference. When 


connected toa 1V__ potential difference, this 
resistor will dissipate: 

(A) 0.5W (C) 0.167W 

(B) 1.5W (D) 0.056W 


An ordinary light bulb is marked “60W, 120V”. 


Its resistance is: 
(A) 60Q (C) 1202 
(B) 180 Q (D) 2402 


A current of 0.3A is passed through a lamp for 2 
minutes using a 6 V power supply. The energy 
dissipated by this lamp during the 2 minutes is: 
(A) 1.8): (C) 20 J 

(B) 36 J (D) 216 J 

If we cut a wire of resistance “R” in two equal 
parts and then make a bundle of both parts of a 
wire. The resistance of bundle, will be: 


I 1 
(A) aR (C) 4R 
(B) 2R (D) 4R 
If a wire of resistance “R” is bent into an 


equilateral triangle the resistance b/w any two 
eokaee will be. 


3 
(A) aR (C)5R 
2 9 
(B)5R (D)5R 
Two conductors are made of the same material 
and have the same length. Conductor “A” is a 


solid wire of.diameter Im. Conductor “B” is a_ 


hollow tube of inside diameter Im and outside 
diameter 2m. The ratio of their resistance, Ry/Ry, 


is: 

(A) I (C) ¥2 
(B)2 (D) 3 

A certain sample carries a current of 4 A when 
the potential difference is 2 V and a current of 


10A when the potential difference is 4V. This 


90. 


91. 


92. 


93. 


94. 


96. 


a7: 


sample: 
(A) obeys Ohm's law 
(B) has a resistance of 2.5 Q at 1V 
(C) has a resistance of 0.5 Q at LV 
(D) has a resistance of 2.5 Q at2V 
A flat iron is marked “120 V, 600W”. In normal 
use, the current in it is: 
(A)2A (C)5A 
(B)4A (D)7.2A 
What would be the equivalent resistance of a 
circuit having three resistance of 9Q each, 
connected in parallel: 
(A) 6Q (C) 270 
(B) 39 (D) 1Q 
A 20 ohm resistance takes 5 minutes to boil a 
given amount of water. How much resistance will 
be required to boil the same amount of water 
using the same source in ] minute? 
(A) 20 ohm (C) 5 ohm 
(B) 40 ohm (D) 100 ohm 
A fuse is placed in series with the circuit to 
protect against: 
(A) high power 
(B) high current 


(C) high voltage 

(D) over heating 

A certain x-ray tube requires a current of 7,mA at 
a voltage of 80 kV. The rate of energy dissipation 
(in watts) is: 

(A) 560 (C) 26 

(B) 5600 (D) 11.4 

A 12.8 Q wire is cut into some equal parts. When 
these parts are connected in parallel then 
obtained result was 1/5 Q. The number of parts 
are: 

(A) 2 (C) 6 

(B) 4 (D)8 

Find out the value of “R,,” Between points “A” & 
“BR”: 


1Q 


5 
(A) 42 


(B) 1009 (D) Can't be calculated 


Why should a resistance be introduced in a circuit 
in series deliberately? 


(A) to increase current 
(B) to control current 
(C) to decrease current 


(D) just to give a good look to circuit. 


4 
(C) 32 
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98. 


99, 


100. 


101. 


102. 


103. 


104. 


106. 


.) 


The e.m.f of the cell in the following circuit is 9V. 
The reading on the high resistance voltmeter is 
7.5 V what is the current 1? 


15Q 
(A) O.1A (C) 0.6A 
(B) 2A (D) 0.5A 
A 100W ,200V bulb is connected to a 160V 
supply. The actual power consumption would be: 
(A) 64W (C) 72W 
(B) 100\W (D) 90W 
Resistance of a wire on increasing its temperature 
will: 
(A) increase 
(B) will remain same 
(C) decrease 
(D) depends upon altitude of experimentation 
An electric iron is marked 20 volts SOOW. The 
units consumed by it in using it for 24 hours will 
be: 
(A) 12 (C) 24 
(B) 5 *(D) 1100 
Four 20 Q resistors are connected in parallel and 
the combination is connected to a 20 V emf 
device. The current in the device is: 
(A) 0.25 A (C)4.0A 
(B) 1.0A : (D)5.0A 
Four 20 Q resistors are connected in parallel and 
the combination is connected to a 20 V emf 
device. The current in any one of the resistors is: 
(A) 0.25A (C)4.0A 
(B) 1.0 A (D)5.0A 
Four 20 Q resistors are connected in Series and 
the combination is connected to a 20 V emf 
device. The current in any one of the resistors is: 
(A)0.25A (C)4.0A 
(B) 10A (D) 5.0 A 
Four 20 Q resistors are connected in series and 
the combination is connected to a 20 V emf 
device. The potential difference across any one of 
the resistors is: 
(A)IV (C)5V 7 
(B)4V (D) 20 V 
Resistance between points “A” and “B” in the 
circuit shown in figure is: 


A 


107. 


108. 


109. 


110. 


112. 


113. 


UO 


(A) 4Q (C) a 
8 
ee ca material and of the 


Two wires made of the sa re iene 
same length are connected in pari erat? ad 
. 
' fire “P” has a diamete 

; ! e'P’ hi 
voltage supply. Wir agar 
Wire “Q” has a diameter of | mm. Wh 


ratio 9 

: l 
(A) (C)5 
(B)2 a 


i i and 2 
The equivalent resistance between points la 
of the circuit shown Is: 


1Q 1Q , 
1Q 4Q 
2 
20 20 
(A)3Q (C)52 
(B)4Q (D) 6 Q 


Each of the resistors in the diagram has a 
resistance of 12 Q. The resistance of the entire 


circuit is: 


(A) 5.76. Q (C) 48 Q 

(B) 25Q , (D) 120Q 

There are three bulbs of 60W, 100W and 200W 
which bulb has thickest filament: 


(A) 100W (C) 200W 

(B) 60W (D) all of these 

What can be used as the unit of energy: 

(A) watt x second (C) volt x meter 

(B) volt per coulomb (D) newton per meter 


The current in the circuit shown in figure. What 
will be the current in the circuit? 


2V 
30Q 


30Q 
(A) 1/45A : (C) I0A 
(B) I/SA (D) SA 
The fractional change in resistivity per Kelvin: 


(A) Temperature co-efficient of resistance 
(B) Resistance 


(C) Temperature co-efficient of recietiu: 
resistivity | 
(D) Allofthese ’ 
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9 


116, 


117. 


118. 


119. 


120. 


121. 


. 122. 


. In the diagram R,; > R, > R3. 


Rank the three 


resistors according to the current in them, least to 


greatest: 
Ry 
gE R 
byte R; 
3253 C)1,3,2 
(B32 1 (C} 1,3, 


(D) All are the same 
If the resistor is traversed apposite to the 
direction of current, then potential is: 


(A) Positive (C) Negative 


(B) Zero (D) remains unchanged 
Reciprocal of resistivity is called : 

(A) resistance (C) inductance 

(B) conductivity (D) flexibility 


~ When 2Q, 40 and 60 resistor are connected in 


atin their resultant equivalent resistance will 

e: 

(A) 12Q (C) 11/12Q 

(B) 12/11Q (D) data is insufficient 

For maximum power output from the cell the 

requirement is: 

(A) rR (C)r=R 

(B)r<R-.. (D) r=0 

Three bulbs of 25W, 50W and 100W are 

connected in series with same supply. The bulb 

with maximum brightness is: 

(A) 25 W (C) 100 W 

(B) 50 W (D) All of these 

Two 110 V light bulbs, one “25W” and the other 

“100W”, are connected in series to a 110 V 

source. Then: 

(A) The current in the 100 W bulb is greater than that 
in the 25 W bulb 

(B) The current in the 100 W bulb is less than that in 
the 25 W bulb 

(C) 100 W bulb has greater resistance 

(D) 25 W bulb has greater resistance 

A resistor with resistance “R,” and a resistor with 

resistance “R,” are connected in parallel to an 

ideal battery with emf E. The rate of thermal 

energy generation in the resistor with resistance 


R, is: me 
E ET 
(AR C)R +R: 
ER E 
®)R+RY Rs 


Three similar light bulbs are connected .to a 


constant D.C. supply as shown in the diagram. 
Each bulb operates at normal brightness and the 
ammeter (of negligible resistance) registers a 
steady current. 


16 
(A) 
09H K 


The filament of one of the bulbs breaks. What happens to 


the ammeter reading and to the brightness of the 
remaining bulbs? j 


Ammeter reading Bulb brightness 


a = 


®) 
(C) Unchanged 


123. 


124. 


125. 


126. 


127. 


(D) increases changed 


The diagram shows a model of an atom in which 
two electrons move round a nucleus in a circular 
orbit. The electrons complete one full orbit in 
1.0x10s. 


eleetron electron 


What is the current caused by the motion of the 

electrons in orbit? 

(A) 1.6 x 10A (C) 3.2 107A 

(B) 1.6 107A (D) 3.2 x 107A 

The current in a component is reduced uniformly 

from 100 mA to 20 mA over a period of 8.0 s. 

What is the charge that flows during this time? 

(A) 160mC (C) 480mC 

(B) 320mC (D) 640mC 

The sum of the electrical currents into a point ina 

circuit is equal to the sum of the currents out of 

the point. Which of the following is correct? 

(A) This is Kirchhoff's first law, which results from 
the conservation of charge. 

(B) This is Kirchhoff's first law, which results from 
the conservation of energy. 

(C) This is Kirchhoff's second law, which results 
from the conservation of charge. 

(D) This is Kirchhoff's second law, which results 
from the conservation of energy. 

The terminal voltage of a battery is observed to 

fall when the battery supplies a current to an 

external resistor. What quantities are needed to , 

calculate the fall in voltage? 

(A) The battery's e.m.f. and its internal resistance 

(B) The battery's e.m.f. and the current 

(C) The current and the battery's internal resistance 

(D) The current and the external resistance 

When a potential difference V is applied between 

the ends of a wire of diameter d and length L, the 

current in the wire is I. What is the current when 


————— SE 
——SSe ee ee 
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128. 


129, 


130. 


131. 


132. 


133. 


134. 


136. 


137. 


138. 


139. 


a potential difference of 2V is applied between the 
ends of a wire of the same material of diameter 2d 
and the length 2L? Assume that the temperature 
of the wire remains constant. 

(A) I (C) 41 

(B) 21 (D) 81 

One. kilowatt hour is the amount of energy 
delivered during: 

(A) one second (C) one day 

(B) one minute (D) one hour 

When the current is drawn from a cell, its 
terminal potential difference and emf are: 

(A) Different 

(B) Both zero 

(C) Same 

(D) Sometime same and sometime different 

If the length and diameter of conductor is double 
the resistance is: 


(A) Remain same (C) Double 


(B) Half (D) Four time 
The expression for the co-efficient of resistance is: 
AR R:-R, 
A 
(A) RAT (RAT 
R, -R; 
Si 
(B) "RAT (D) Both (A) & (C) 


The heating effect of current utilized in: 

(A) Iron (C) Tube light 

(B) Fan (D) Motor 

If the resistance of a certain length wire, diameter 


5 mm is 10 Q if the diameter is charge to 10 mm, | 


then new resistance is: 
(A) 40 

(B) 20 
Potentiometer is 
instrument because: 
(A) It does not draw any current 
(B) It has low resistance ~ 
(C) It draws maximum current 
(D) None of these 

Which one is used to dete 
resistance of the cell: 

(A) Ammeter 

(B) galvanometer 
The unknown e.m. 


(C) 5 
(D) 2.5 


an accurate measuring 


rmine the internal 


. (C) Voltmeter 
(D) Potentiometer 
f can be determined by: 


R L 
(A) Ex= 7 E (C) Ex = EG 

R 
(B) x=, 5 (D) E,x=7 CE 
The e.m.f. of two cells can be compared by: 
(A) AVO meter (C) Voltmeter 


(B) Potentiometer (D) Galvanometer 
The principle of potentiometer: 


(C) P.d x 


Area 


(A) P.d « length 


(D) P.d & qo oth 


used for the comparison of e.m.f. 
and E;. For cell E, the no 


(B) P.d. & area 


Potentiometer is 
of two cells E; 


140. 


141. 


04. (D) 


1/U 


d at 20 cm and for E, 


deflection point is obtaine 
btained at 30 cm. The 


the no deflection point is © 

ratio of their e.m.f.'s will be: 

(A) 2/3 (C) 1/2 

(B) 3/2 

In potentiomete 

when: 

(A) The e.m.f. of the 
é.m.f, of the experime 

(B) The p.d. of the wire 
jockey becomes equ 


experimental cell 
(C) The p.d. of the wire between +ve point and 


jockey becomes equal to the e.m.f. of the 
battery 
(D) The p.d. across the potentiometer wire becomes 
equal to the e.m.f. of the battery 
A potentiometer consists of a wire of length 4 m 
and resistance 10 92. It is connected to a cell of 
e.m.f. 2 V. The potential difference per unit length 


of the wire will be: 


(D) 2 
r a balance point is obtained, 


battery becomes equal to the 


ntal cell 
between the +ve end to 
al to the emf. of the 


(A) 0.5 V/m (c)2V/m 
(B) 5 V/m (D) 10 V/m 
CURRENT 

ELECTRICITY 


(SOLUTIONS) 


H = ERt = Pt = (400)(5x3600) = 7.2 x 10°) 
= 2(3.6 x10°J) = 2kWh 


L 
R=px =>Re«L 


5002 
5002 
5002 
500 
Re ==5- +500 = 750 2 


As we know that the resistance of metallic conductor 
(copper) is directly propotional to temperarture while 
resistance of semiconductor (germenium) inversely 
proportinal to the temperature. 


05.(D) » 


06. (C) 


07. (A) 


V = IRe = (4)(3+2) = 20 V 


Specific resistance depnds upon: 
i. Nature of material 


ii. Temperature 
H=FRt 
HaR 


a of heating element of electric heater should 
igh resistivity and high melting point. 
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08. (C) 


Equivalent resistance is always smaller than the 
smallest individual resistance. 


09. (B) 
: Ix V_ (straight line) 
10. (C) 
Cc 
4Q 4Q 
A 4Q B 
p= G=DM)_8 
. 3 3 
11. (A) 


E.m.f is the conversion of chemical energy into 
electrical energy, 


12. (B) 
i In metallic conductors, the charge carries 
are electrons. 
ii. In electrolytes, charge carries are positive 
and negative ions. 
iii. In gases, the charge carriers are electrons 
and ions. 
iv. In semi conductors, charge carriers are 
electrons and holes. 
13. (B) 


When a battery is being charged, then the current 
flows in opposite direction -to the current produced 
by the battery. So, 
V,=e-(-lr=e+ Ir 
So, when the battery is being charged, the terminal 
potential difference is greater than the emf of battery. 
14. (C) 
Kirchhoff’s 2nd rule verifies the law of conservation 
of energy in electrical problems. 
15. (D) 
H =FRT =(10)*(10)(60) = 6 x 10°J 
16. (D) 
The emf of ‘the source is defined as the energy 
supplied to a unit positive charge by the cell in 
moving from negative terminal to the positive 
terminal of the battery. 
= a5 (volts) 
17. (D) 
Every element has specific value of resistivity and 
temperature coefficient of resistance. When nature 
of material is changed then both will be changed. 


18. (A) 
Specific resistance depnds upon: 
i, Nature of material 
ii. Temperature 

19. (D) 


In parallel combination the bulb with higher power 
rating will shine more. 
20. (A) 


EMF is the potential difference between the 


21. (D) 


22. (B) 


23. (C) 


24. (A) 


25. (A) 


26.(C) 


171 


terminals of battery when no current is flowing 


through an external circuit or when the circuit is 
open. 


Resistance depnds upon: 


i. Nature of material 
il. Temperature 
ili. Dimension 


i. Magnetic effect is used in the detection and 
measurement of current. 


ii. All the machine involving electric motors 

also use the magnetic effect of current. 
Resistance and conductance are the electrical 
properties of material. 


ER 
(R-r)°+4Rr 
When “R =r” then the thermal energy generated per 
unit time by the internal resistance is as that of 
external resistance. 

(Pou) max = Ex 


Pou = 


The efficiency of such circuit is 50%. 


eR) > r=F-R=F5-10 
=11-10=1.19 
v7 2 

PER SR=D 

Ry_ VP, VE Py _ (110) 200 


27. (A) 


28. (B) 


29. (B) 


30. (A) 


31. (C) 


1 
R. Vx/P3” V72* P, (220° * 100 2 


When a current flows through a wire, magnetic field 
is produced around it. The strength of magnetic field 
depends ‘upon 

i. The value of current. 

ii. Distance from the wire. 


IkWh = 3:6 x 10°J 
1000(1kWh) = 1000(3.6 x 10°) J 
IMWh=3.6 x 1075 


€=K(R+r)=IR+Ir 


When switch S is open, the R. = 35. 

When switch S is closed, the R. = 30 Q 

When §S is closed more current will flow. So, 
ammeter reading increases. 


_v 1 
P=R>Pep 

P, R> | 
a ee ee 
P; R, ~ 2R,; 2 


eee 00 ee 
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32. (D) 


33. (D) 


34. (B) 


35. (D) 


39. (B) 


40. (D) 


43. (B) 


44. (D) 


ae l 
P= R = Pee 
W 
V=~=Jj/c 


The rate of fl 
conductor of an 
electric current. 
If “AQ™ charge is p 
Wire in time “At” 


Ow of electric charges through a 
Y Cross section in a unit time is called 


assing through any section of 
» then electric current oe 


is give 
by sila 
| -49. 
At 

_4Q_ 1200 _ 

"at 7 240 5A 

Ixny (According to Ohm's law) 

ee ee L 

sa of Yaa =Rex 

: C 

Wire l: 

r 

ie: UL 

Wire 2: (ay T 

-.» 2 = o(4) 

wire 3: (V/2p. > 2 = 

. ct 
wire 4: way (8) 

; sc St _ ( 
wire 5: Gn He) = 125(5) 


When the length of wire becomes “n” 


mass, volume remain constant, then 
R'=nR=2°R=4R 


times keeping 


2 
R= =7=05 Q 
4 
p=RE= (0.529 =5x 107 Om 
o=— (Qm)' 
P=FR 
PoR 


The sum of all the currents flowing towards a point 
is equal to the sum of all the current flowing away 
from the point. This verifies the law of conservation 
of charge. 


Current into the junction =Current out of the junction 


45. (D) 


46. (A) 


47. (A) 


48. (C) 


49. (B) 


50. (C) 
51.(A) 


§2. (C) 


$3. 


55. 


4+] = 5+2 
1= 3 A into the junction 


i in series: 
When identical resistances are connected in s 
i. Same __ potential 


difference across each 
resistance (equally divides) 


ii. Same current through each resistance 


RR; _ R12) 
<-R+Ri Rt 12 


3R+36=12R 9R=36>5R=42 


y= Pkg og? ag? a" = 34 
- mtd'~ 


In series combination same current through each 
resistance. 


In parallel combination 


Pid J 
l=R>l«R 


When current through the circuit, then 
Vi<e 


In parallel combination 
P.=P, +Pi+P;+... +P. 
P. = 2P = 48 W => P=24 W 


(A) 


Effective emf, ¢ = 12 — 10=2V' 
R= 1+] =29 


8Q 


8Q 


R.=82=49 
I= V/R, = 1l24=3A 
When identical resistances are conn 
Same current flows each resistance 
So, current through 5Q = LSA 
) 


€cted in parallel: 
(equally divides) 
i, In metallic condu 


Ctors, the charge carries 
are electrons, 
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56. (C) 


57. (B) 


58. (A) 


59. (D) 


60. (D) 


61. (C) 


62. (A) 


63. (B) 


64. (D) 


65. (B) 


66. (A) 


67. (C) 


ii. In electrolytes, charge carries are positive 
_ and negative ions. 


ill. In gases, the charge carriers are electrons 
and ions. 
Iv. In semi conductors, charge carriers are 
electrons and holes. 
C rt 
onductance = R> Q™ = seimen 
R I 
see 
A 


Thin wire has more resistance than thick wire. 
H=I-Rt 

H«R 

So, more heat is produced in thin wire. 


e=V,+Ir 
For open circuit | = 0 
e=V,+(0)r=V, 


V, = IR = (3)(6) = 18 V 


The fractional change in resistance per Kelvin is 
known as temperature of resistance. Which is given 


In parallel combination the Equivalent resistance is 
always smaller than the smallest individual 
resistance. : 


R 1/4 l 
Re= = 50 ~ 2007 
For an open circuit, | = 0 
pe 
“Ty 0 


As a < 0 (negative) for carbon. So, its resistance 
decreases with increase in temperature. 


The resistance is due to electrolyte present between 
the two electrodes of the cell is called the internal 


resistance of cell. 


When identical resistances are connected in series 
same potential difference across each resistance 


(equally divides) 
V'=V/4= 20/4=5V 


When one bulb is fused , the circuit will be 
disconnected, i.e., 1 =0 


In parallel combination the Equivalent resistance is 
always smaller than the smallest individual 


resistance. 


70. (C) 


71. (D) 


72. (A) 


73. (B) 


74. (C) 


75. (A) 


R 
Re=y 
68. (D) 
eae) 
R= Pray nd 
,_ Ap(L/2) -4() _ (32%) 2 
R'= Faay And) Ana) 2R 
69. (B) 


Electrons move in the direction opposite to the 
electric field, i.e., (-E). From low potential to high 
potential. 


In parallel combination Current through each 
resistance is different such that sum of current equal 


to current supplied by battery. 
Q = It = (0.5)(3600) = 1800 C 


: R 
Resistance of each part = 7 


In parallel combination, R, = oo Rk 


P = VI =(200)(10) = 2000 W 


The number of free electrons passing through the 
conductor from right to left is equal to the number of 
free electrons passing through from left to right. 
Total number of electrons passing through any cross 
section is zero. So, net current through the section of 


wire is zero. 


—_> -— 
5A 7 128 
[=343= 6A] . 
16. (D) 


If 4Q and 12 Q are used in series then R, = 16 Q 
If 4Q and 12 Q are used in parallel then R, = 3 Q 


If both are separately used then we get 4 Q and 12 Q. 


77. (C) 
R_ 20 
V 20 
I=R = 5 =4A 


When identical resistances are connected in parallel 
same current flows through each resistance(equally 


divides) 
So, current through each resistance = 4/4 = 1A 


78. (B) 


L 
R=P and Ra T 


Rok 


rn and Ra T 
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oe In 2™ case potential difference is doubled from 2 to 
4V and current increases from 4 to 10 A (more 


80. (C) 


81. (A) 


82. (D) 
83. 

84. (D) 
85. (D) 
86. (C) 


87. (B) 


88. (D) 


89. (C) 


When the lerigth of wire becomes “n” times keeping 
mass, volume remain constant, then 
R' =1WR=3-R=9R 


Ohm's law holds good as long as the physical states 
and temperature of the conductor remains 
constant. But the temperature of filament bulb does 
not remain constant, it increases. This increases in 
temperature increases the resistance of filament. 
According to the Ohm’s law: 
_V 
I=R 

The current will decrease and the graph between “V" 
and “I” is not a straight line. That is why the filament 


of the light bulb does not obey the Ohm’s law. 


_ oF. 440 
P=VI=>I=y=T] 97 127A 
2 _P 60 _ 
P=VI=>1=\= 799 =0.5A 
Q = It =(0.5)(12 x 3600) = 6 x 3600 = 21600C 
(D) | os 
Lv a Ao oe 
P= =>R=p= 957182 
17 
P’=75 = 0.056 W 
Vv" Vv? 120° 
P=p=>R= p= Go = 2402 
V 6 
R=7=937202 


H = FRt = (0.3)7(20)(120) = 9(2)(12) = 216 J 


Resistance of each part = R/2 


The resistance of bundle, R. = 


If a wire of resistance R is bent into an equilateral 
triangle, then resistance of each side is R/3. 
Cc 


R3Q R3Q 
increases in series combination. 
be 98. (D) 
3)_2R “ VeR= las 22054 
The R, between any two comers =~"3— ="9 R15 
99. (A) 
2 2 2 2 © 2 
Ry _ pl/Ay _ Ag _ ndg _@—1)_, = R= =e _ soo 
Ry pL/Ap Aa da I P 100 
pa 10 160 x 160 __. 
oN 2 nse R400 400 | 
ail fac 100. (A) 
v4 As ‘ ' 
R=7-07 0.42 Resistance of conductor c temperature 


than double). So, * is not possible. 


90. (C) 
“wy ah 5 4 
P=VI>I-y 120° >¢ 
91. (B) 
R_9 
ae the 32 
92. (D) 
H, = H, 
Rit) = PRot: 
R, _ Rit, _ 20min) - 1002 
- ob Imin 
93. (B) e — 
A fuse is placed in series with the circuit to protect 
against short circuit (high current). It is used in 
home appliances to limit the current. 
94. (A) : 
P = VI =(80 x 10°)(7 x 10) = 560 W 
95. (D 
- 12.8: 
Resistance of each part = ~~ 
_R_12.8m__ 12.8 
“pon 
R_ 12.8 ; 
7 _~— =—— =]? = =1/64=8 
n= R= W757 12.8(5) = 64 = 0 64 
96. (C) 
As the Wheatstone bridge is balanced. So, common 
resistance (5Q) is not used. 
4Q 
22 22 


A ap C= B 


19 Tr 
- 2) _4 
Rem442 3% 


A resistance is introduced in a circuit in series to 
decrease the current because the effective resistance 
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101. (A) 
Power (Watts) x time (hours) 
Enerey — Power (Watts) x time (hours), 
nergy 1000 kWh 
500x224. 
= 1000 kWh = 12 kWh = 12 units 
102. (C) 
R. = R/n= 20/4 =5Q 
Vv 20 
|= R. “5° 4A 
103. (B) 
R, = R/n = 20/4=5.2 
0. 
“KR 5 


When identical resistances are connected in parallel, 
Same current flows each resistance (equally divides) 
So, current through each resistance = | A 


104. (A) 
R, = nR = 4(20) = 80.2 


When identical resistances are connected in series, 
Same ‘current all resistances. So, current through 


each resistance = 0.25A 


105. (C) 
When identical resistances are connected in series, 


Same potential difference across each resistance 


(equally divides). So, potential difference across~ 


each resistance = 20/4 =5V 
106. (B) 


107. (B) 


_ pL _ dpb u 
R= 4 ad Ree 
As 
dp oa 2da 
so, Rg = 4Rp 
In parallel combination current divides 
Vv I 
[= R> la R ; 
Ip = 4lg=> I =4 
108. (C) ‘ 
12 12 
1 1 
2 2 
22 20 
2 


109. (B) 


R, =44+64+3+ 12=250 


110.(C) 
- ] 
PQ >Re p 
The 200W bulb has least resistance. 
R« t 
So, 200W bulb has thickest filament. 
111. (A) 
W = Pt ( watt * second) 
112. (C) 
¥ 
pg =2R 2099.0 
3 3 
V2 l 
I=R-=207 104 
113. (C) 


The fractional change in resistivity per kelvin is 
called the temperature coefficient of resistivity. 


a= Pi= Po 
Pot 
114.(D) | 
In series combination of resistors same current flows 
through each resistance. 


115.(A) 
If the resistor is traversed apposite to the direction of 


current, it ig electronic current from low to high 
potential. So, potential change will be positive. 


116. (B) 


o> 
117. (B) 
111.1 632 Wo. 2 
Roo a's 2 2 
118. (C) 


___ER_ . 
Pout "(R= ry + 4Rr 
When “R = r” the denominator of the expression of 
“Pout” is least, so“ out is then maximum. 


E 
(Pas) mac = 

119. (A) 
Pe | 


Bulb with least power rating has greatest filament 
resistance and hence has maximum brightness. - 
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120. (D) 
ie 1 
. P= R- Rx P 
121. (A) 
In parallel combination 


Power dissipation = = = = 


122. (A) 
When fitament of one bulb is break, the equivalent 
resistance is increased, that causes to decrease the 
current. So, ammeter reading decreases. 
Similar bulbs in parallel combination have same 


brightness. 


123. (B) 
_Q_ 16x10" _ 4 
I= FAD ge = 16% 107A 
124. (C) 
100mA + 20mA 
|=) = 60 mA 


5 

Q = It = (60mA)(8s) = 480 mC 
125. (A) 
According to Kirchhoff's |* law The sum of all the 
currents flowing towards a point is equal to the sum 
of all the current flowing away from the point. The 
above equation verifies law of conservation of 
charge. If there is no sink or source of charge at the 
point, the total charge flowing towards a point must 
be equal to the total charge flowing away from the 


point. 


126. (D) 
The voltage fall across the external resistance can be 


calculated by V, = IR. 


127. (C) 
p = 2b. ok 
A xd 
_V__V___ Vad" 
|= R~GpLind? 4pL 
40h, 40) 1/400) Ip 
md- m(2d)° 2\nd-) 2 
v'2V 
l= p=Rp 4 
128. (D) 


One kilowatt hour is the amount of energy delivered 
during one hour. : 
IkWh = 3.6 MJ 


129. (A) 
When current drawn from the circuit 
e=V,+Ir 
e#V, 
130. (B) 
a= ok Apl 
A nd" 
pia 4eL _ 4p(2L) _ 1 eed 
nd? n(2d)"  2\nd?) 2% 
131.(D) 
The fractional change in resistance per kelvin is 
known as temperature of resistance. Which is given 


by: 


RR. RR _ AR. 


O="RAT RAT RAT 


132. (A) ed in electric heater, 


Heating effect of current is us 
kettles, toaster and electric tron etc. 


133. (D) 
_ pl _4pl _ 
R= A nd we 


tei nstrument which is used 
he potential difference 


any carrent 


Potentiometer is an electric i 
to measure and compare t 
between two points without drawing 
from the original circuit. 

135. (D) 
Potentiometer can be used as: 


Potential divider . 
To measure the unknown EMF of the cell 


To compare the unknown EMFs of two 


cells 
To measure the internal resistance of cell 


136. (B) 
To measure “E,”, the position of sliding contact Is So 
adjusted that galvanometer shows no deflection. In 
this case 

EX = Vac 


E 
E, = R' 
As the resistance is proportional to the length of 
wire. So, . 
EE 
E, = R'* i ( 


137. (B) 

Potentiometer can be used as: 

i. Potential divider . 

ii, To measure the unknown EMF of the cell 

iii. To compare the unknown EMFs of two 

cells 

iv. To measure the internal resistance of cell 
138. (A) 
As the resistance is proportional t6 the length of 
wire. So, 

E 
EY = L C 


As “E” and “L” are constant so, 
E,o« C 


139. (A) 


140. (B) 
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The balance point (null point) will occur only when 
E. = Vac 
The p.d. of the wire between the +ve end to jockey 
becomes equal to the e.m.f, of the experimental cell, 
141. (A) 


P.d per unit length = ta 0.5 V/m 


I. The algebraic sum of potential changes in a closed 
circuit is zero is Kirchhoffs rule. (UHS 2008) 
(A) First (C) Third 
(B) Second (C) None of these 

(B) 
Statement of Kirchhoff's second rule. 

2. A wire has resistance 100 ohm at 0°C and 200 
ohm at 100°C. What is its temperature coefficient 
in K'? (UHS 2008) 
(A) - 0.01 
(B) — 1/273 


(C) 0.01 
(D) 1/273 


100 
= Dae =nanvion) = 0.01 
3. The heat produced by a current “I” in the wire of 
resistance “R” during time interval is: (UHS 2008) 
(A) T/Rt (C) Rt 
(B) I-Rt (C) IR*t 
(B) ; 
H=IRt 
4, The deviation of I-V graph from the straight line 


is due to: (UHS 2009) 
(A) Decrease in temperature and decrease in 


resistance 
(B) Increase in temperature and increase in resistance 


(C) Decrease in temperature and increase in 


resistance 
(D) Increase in temperature and decrease in 


resistance 


Vv 
The deviation in graph is due to increase in 
temperature and resistance. 


5. The fractional change in resistance per Kelvin is 
known as: (UHS 2009) 
(A) Temperature coefficient of resistance 
(B) Thermal coefficient 
(C) Linear coefficient of expansion 
(D) Volume coefficient of expansion 


Gee. ree —_____ 


ae Ry-Ry_ AR _ ARR, 
R,At  R,At At 

6. The energy supplied by the cell to the charge 

carriers is derived from the conversion of: 

(UMS 2009) 

(A) Heat energy into electrical energy 

(B) Chemical energy into electrical energy 

(C) Solar energy into electrical energy 

(D) Mechanical energy into electrical energy 


(A) 


Cell converts chemical energy into electrical 


energy. 
7. The equivalent current which passes from a point 
at higher potential to a point at a lower potential 
as if it is represented by movement of positive 


charges is: (UHS 2010) 
(A) Electronic current 
(B) Electric current 


(C) Magnetic lines 
(D) Conventional current 


(D) 
Definition of conventional current. 


8. If “V" is applied potential difference across 
resistance “R”, then loss in potential energy per 
unit time is: (UHS 2010) 

(A) VI 
(B) PR 


(C) V-/R 
(D) All of the above 


P=VI=lR=VIR 
9. The substances like germanium and silicon have: 


(UHS 2010) 
(A) Negative temperature coefficients 


(B) Positive temperature coefficients 
(C) Both (A) and (B) 
(D) None of the above 


a= R, ~ Ro 

R,At 
Silicon and germanium are the semiconductors 
their resistances decrease with increase in 
temperature. So, they both have negative 
temperature coefficients. 

10. If 2 A current passes through a resistor when 
connected to a certain battery. If the resistance is 
replaced by the double resistance then current 
will become: (UHS 2011) 

(A)2A 

(B)4A_ 


(C)6A 
(D)1A 


On doubling the resistance, the current will be 
halved (1A). : 
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. . ” 
Three resistance each having value “R” are 
connected as shown in figure. What is the 


equivalent resistance between “X” and “Y”? 
(UHS 2011,2013) 


R 
X 
R 
R y 
(A)R (C)3R 
(B) R/3 (D) R° 


(C) 


As all the resistances are in series combination. 
So, 


Re=R+R+R=3R 


12. Three resistances “R,”, “R,” and “R;” are 
connected as shown in figure. Equivalence 
resistance is: (UIIS 2011) 

R, 
R, 
: Ee) a ¥ 
R, 
R,R2 +-R2R; + RyR 
a2 NN GAY, 
(A)Ri+R2+R3 (C) Ret Rs 
R, +R, +R, R)R> Ry 
(8) RR D) "RR, 


RR; R,(R2 aid R3) + RR; 


R2+R; ®t Ro +R; 


— RiRo +R3R3 + RgR, 
a R2+ R; 


13. Which one of the following is I-V curve of a 
junction diode? (UNS 2012) 
I 


Re=Rj + 


(A) (C) 

I I 
aan fo 

(B) (D) 


t on ohmic device. 


12 volt battery is applied across 6 Q resistance to 
have a Steady flow of current. What must be the 
required potential difference across the same 


resistance to have a Steady current of one 
ampere? (UHS 2013) 
(A) 12 V 
(B)3V 


[a V oe 
So. for stead current of | A, P.d must be 
: ading of ammeter as shown in the 


15. What is the re 
circuit diagram? (UHS 2014) 
9 


V 


16 Three 6.Q resistors are connected as shown in the 
diagram. (UHS 2014) 


A a. , a B 
so Leo 6a | 
What is the resistance between points “A” and 
“Br? . 
(A)0Q (C)4 
(B) 18 Q (D)2Q 


(D) 
This arrangement of resistances 
combination. So, 


is parallel 


17. Which combination of seven identical resistors 


22 
each of 2 Q gives rise to the resultant of ry Q? 
(UHS 2015) 
(A) 5 parallel, 2 series 


(C) 3 parallel, 4 series 
(B) 4 parallel, 3 series 


(D) 2 parallel, 5 Series 


Ifa resister having resistance 


“R” is cut into three 
equal parts, then 


equivalent of parallel 
combination is: (UHS 2015) 
9 R 
(AR > 
= R 
- B)R (0) 3 
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If the resistance of each resistor is 10 ohm in the 
following figure then what will be the effective 
resistance between points “A” and “B”: (UHS 2017) 


19. The resistance of a piece of wire is 12 Q. It is bent 
to from an equilateral triangle. What is the 
equivalent resistance between any two corners of 

the triangles? (UHS 2015) 

(A) 1.3.Q (C) 4.02 

(B) 2.0 (D) 2.70 (A) 40 ohms (C) 30 ohms 
— (B) 50 ohms (D) 10 ohms 


This is balanced Wheatstone bridge. So, 


20. Total resistance between “A” and “B” in the R= 100 
24. A torch is rated 2.2 V, 0.25 A. Calculate the 


given circuit is: (UHS 2016) 

SQ charge passing through the bulb in one second 
and energy transferred by the passage of each 
coulomb of charge: (UHS 2018) 

(A) 0.25 C and 2.2 J (C) 2.5 C and 0.55 J 
-(B) 0.25 C and 0.55 J (D) 0.25 C and 2.2 V 


A 


(B) 


B 
(A) 5.62 (C) 0.33.2 
(B) 3.332 _ (D) 6.6.2 


P= VI =(2.2)(0.25) = 0.55 Js" 
Energy in 1 second = 0.55 J 


OY ic trek 

p= t >Q=¥ 
2.2(0.25)(1 

= 220210 - 9.25 ¢ 


25. Kirchhoff's first law is manifestation of: 
(UHS 2018,2019) 
(A) Law of conservation of energy 
(B) Law of conservation of mass 
(C) Law of conservation of momentum 
(D) Law of conservation of charge 


_ 21. 2 x 10° electrons passing through a conductor in ) 
1 ms. Find electric current flowing through 
conductor: (UHS 2017) - - - - 
(A) 32 x 10° A (C) 3.2 x 107° A 26. When a potential difference is applied across the 
B) 320 x 107° A D) 0.32 x 107A ends of a uniform wire of length “C” and radius 
“r”, a current “I” flows in the wire. If same 
potential difference is applied to the ends of 
another wire of the same material but of length 


Law of conservation of charge. 


© 7 
joe 2x 101.6 x10) 55. 19-14 


3 
10 “2 (” and radius “2r”, the current in the wire is: 
- 22. A carbon resistor is connected to a battery of 50 (UHS 2018) 

(A) I (C) 21 


volts and 2 ampere current is passing through it. 
If voltage is increased to 75 volts, the current will 


become: (UHS 2017) 
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] 


lo R- 
So, the current will be doubled (21) 
27. Calculate the rate at which energy is transferred 


by 220 V mains supply which provides a current 
of 0.1 A to a LED: (UHS 2019) 

(A) 22 kW (C) 22 W 
(B) 2.2kW (D) 2.2 W 


P = VI =(220)(0.1) =22 W 


28. A copper wire has length “L” and cross-sectional 
area “A”. Its resistance “R”. If we halved the 
length and halved the diameter of wire then what 
will be the resistance of this wire? (UHS 2019) 

(A)R (C) 2R 
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01. 


02. 


03. 


04. 


05. 


06. 


07. 


08. 


09. 


10. 


When charge particle enters perpendicular to 
magnetic field, the path followed by it is: 


(A) A helix (C) A circle 

(B) Straight line (D) Ellipse 

A current carrying conductor carries current 
away from you the direction of magnetic field 
with respect to you is: 
(A) Away from you 
(B) Clockwise 

One tesla is equal to: 
(A) 10°G (C) 10°G 

(B) 10°G (D) 10°G 

The force on a charge particle moving parallel to 
magnetic field is: 


(C) Towards you 
(D) Anti clockwise 


(A) Maximum (C) Minimum 
(B) Zero (D) infinity 
The unit of permiability of free space is: 
(A) TrV/A_ (C) Tm/A 

(B) TmV/A“ (D) TA/m 


When a charged particle is project perpendicular 
to a uniform magnetic field, the radius of the 
circulating path it traverses is proportional to: 
(A) 1/(mass of particle) 

(B) 1(charge of particle) 

(C) 1applied magnetic field) 

(D) both “B” and “C” 

When charge particle enters in the uniform 
magnetic field, the magnetic force will be equal: 
(A) Electric force (C) Magnetic force 

(B) Centripetal force (D) Gravitational force 
An electron moves at 2x10? m/s perpendicular to 
magnetic field of 2T what is the magnitude of 


magnetic force: 
(A) 1 x 10°N 
(B) 3.6 x 10 'N 
A charged particle is projected at an angle into a 
uniform magnetic field. Which of the following 
parameters of the charged particle will be 
affected by the magnetic field: 

(A) Energy (C) Velocity 

(B) Speed (D) Kinetic energy 

The diagram shows a wire, carrying an electronic 
current I, placed between the poles of a magnet. 
In which direction does the force on the wire act? 


(A) Into the paper 

(B) towards the N pole of the magnet 

(C) out of the paper 

(D) towards the S pole of the magnet 

If current flows from top towards bottom through 
a wire then the direction of magnetic lines of force 


(C) 6.4 x 10°''N 
(D) 4 x 10°N 


I 


16. 


17. 


18. 


19. 


20. 


21. 


24. 


' carrying one ampere current placed at righ 


Unit 11 (ilectromagnetism) 
would be: 
(A) Parallel to the wire (C) Perpendicular to wire 
ELECTROMAGNETISM (B) Clockwise (D) Anti clockwise 


The magnetic force is simply a: 

(A) Reflecting force (C) Deflecting force 

(B) Restoring force (D) Gravitational force 

A magnetic field acts on a charged particle so as 
to change its: 

(A) Speed (C) Energy 

(B) Direction of motion (D) All of these 

Right hand palm rule is used to find the direction 


of: 


(A) current - (C) EMF 

(B) Force (D) Temperature 
The unit of “E/B” is: 

(A) watt (C) ms”! 

(B) tesla (D) weber 


ire of one meter length 


The force exerted on a W 
t angle 


to the field is called: 
(A) Lorentz force 
(B) self inductance 
Two parallel wires carrying 
opposite direction: 

(A) repel each other 

(B) have no effect upon each other 
(C) attract each other 

(D) they cancel out their individual ma 
Which one of the following particles moving in 
the magnetic field cannot be deflected: 

(A) a-particle (C) B-particle 

(B) electron (D) neutron 

The “e/m” of a proton is: 

(A) equal to that of electron 

(B) greater than that of electron 

(C) smaller than that of electron 

(D) sometime smaller and sometime greater 

An electron travels from left to right in the plane 
of the paper in a magnetic field perpendicular to 
and directed out of the paper. It is deflected? 

(A) downward direction (C) upward direction 

(B) into the paper (D) out of the paper 

The magnetic force on an electron travelling with 
10°ms” parallel to the field of strength Iwb m” 


(C) magnetic flux 
(D) magnetic induction 
current in the 


gnetic field 


1S: 

(A) 10°N (C) 10°'°N 
(B) 10°N (D) zero 

The S.I unit of magnetic flux density is: 
(A) NA'm! (C) NAm| 
(B) NA'm (D) NA‘'m? 


The magnetic force acting on a unit +ve charge 
moving at right angle to the magnetic field with 
unit velocity is called: . 
(A) Magnetic flux (C) Induced emf 

(B) Motional emf (D) Magnetic induction 
Magnetic density at a point due to the current 
carrying conductor be determined by: 

(A) Ampere’s law (C) Faraday’s law 

(B) Newton’s law (D) Lenz’s law 


Scanned with CamScanner 


nC sree gas ae 
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25, 


26. 


27. 


28. 


29. 


30. 


ol 


32. 


33. 


34. 


Charge to mass ratio of neutron is: 

(A) 1.758 x 10" Ckg (C) 1.758 x 10" C ke"! 
(B) 9.58 x 10’ C kg"! (D) Zero ° 
Agi ia enters a region where the electric 
mah hes perpendicular to the magnetic field 
Whe oe no deflection if: 
ayaa (C) B=eE/v 

(D) E=evB/2 

In S.1 unit, the value of “pu,” is: 

(A) 4 x 10’ Wb A“! mr! (C) 4x x 107” Wb A m 
(B) 4m x10’ WbAm™  (D) 4a x 1077 Wb Aw mm 
Two parallel wires carrying current in the same 
direction: 
(A) repel each other 
(B) have no effect upon each other 
(C) attract each other 
(D) they cancel out their individual magnetic field 
Force on a moving charge in a uniform magnetic 
field will be half of its maximum value, when the 


angle between “yn and “BR” is : 

(A) 0° (C) 30° 

(B) 60° (D) 90° 

An electron of mass “m” and charge .“e” is 
moving in a circle of radius “r” with speed “vy” in 
a uniform magnetic field strength “B”. Then : 

(A) rom (C)r«<B 

(B)r«l/v (D)r«1I/m 

An electron is traveling in the positive x direction. 
A uniform electric field “E” is in the negative y 
direction. If a uniform magnetic field with the 
appropriate magnitude and direction also exists 
in the region, the total force on the electron will 
be zero. The appropriate direction for the 
magnetic field is: 


(A) the positive y direction 

(B) into the page 

(C) the negative y direction 

(D) out of the page 

If we double the applied magnetic. field, the e/m of 
electron willbe: : 

(A) Half (C) Double 

(B) Remain same (D) Zero 

An electron is moving north in a region where the 
magnetic field is south. The magnetic force 
exerted on the electron is: 

(A) zero (C) up 

(B) down (D) east 

A magnetic field CANNOT: 

(A) exert a force on a moving charged particle 

(B) change the velocity of a charged particle 


35. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 


"43. 


44. 


(D) change the kinetic € 

An electron and a proton 
moving with the same speed and in the same 
direction at 90° to the same uniform magnetic 


field. They experience magnetic forces, which are 

initially: 

(A) identical 

(B) equal in magnitud 

(C) in the same direction an 
by a factor of 1840 

(D) in opposite directions an 
by a factor of 1840 

Lines of the magnetic field produced by a long 

straight wire carrying a current are: 

(A) circles that are concentric with the wire 

(B) opposite to the direction of the current 

(C) radially outward from the wire 


(D) radially inward toward the wire 
A constant current is sent through a helical coil. 


The coil: 
(A) tends to get shorter 
(B) tends to rotate about its axis 


(C) tends to get longer 

(D) produces zero magnetic field at its center 

If an electron and a proton enter into a magnetic 
field perpendicularly with the same momentum: 
(A) The proton will deflect more 

(B) Both will deflect equally 

(C) The electron will deflect more 

(D) They will no deflect at all 

Amperean path is a: 
(A) circular path 

(B) elliptical path (D) spherical path 

The value of around a current carrying 
wire is found by Ampere circuital law. 

(A) magnetic field strength 

(B) magnetic flux density 

(C) magnetic induction 

(D) all of these 

A charge in uniform motion produces : 

(A) an electric field only 

(B) a magnetic field only 

(C) both an electric and magnetic field 

(D) no such field at all . 

If current carrying conductor is placed 
perpendicular to the magnetic field, the force 
experienced by it will be: 
(A) zero 

(B) maximum 

1 tesla is equal to: 

(A) 1 NAm" (C) 1 NA'm 

(B) 1 NA'm" (D) 1 N'Am 

The diagram shows three arrangements of 
circular loops, centered on vertical axes and 
carrying identical currents in the directions 
indicated. Rank the arrangements according to 
the magnitudes of the magnetic fields at the 
midpoints between the loops on the central axes. 


are both initially 


e but opposite in direction 
d differing in magnitude 


d differing in magnitude 


(C) closed path 


(C) ILB 
(D) ILB cosa 


(C) change the momentum of a charged particle 
Nee 
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a 


Electrons are going around a circle in 


51. 
counterclockwise direction as shown. At the 
center of the circle they produce a magnetic field 
that is: 
| 2 3 \ 
(A) 1, 2,3 (C)2,1,3 ye en 
(B) 2; 3, l (D) 3, 2, | \ 
45. Alpha particles enter into a velocity selector —” (C) to the left 
where electric and magnetic fields are mutually (A) Into the page ss ” i ane 
perpendicular and have strengths of 200Vm" and cB Out ofthe pace ( i ia currents of 
0.4T respectively. To pass through the region un- 52. Two parallel wires, shel shoni wa direction 
devitated, they should move with a speed: 2A and 4A respectively, "= aN Se one ses on 
(A) 80 ms”! — ra per unit length in \/m © 
B) 0.4/200 ms" the other is: , 
fe 500 ae (A) | * 10°, repulsive (C) 1» 10, attractive 
-§ ade . “a t 
(D) impossible B and E should be parallel (B) 4* 10°. repulsive (D) 4 se Secs "giea 
46. In a certain region, magnetic field is directed 53. The direction of current < ee “BY” will move? 
vertically downward. If a plane flies due South, then In which daw cama 
which part of the plane will be negatively 
charged? 
(A) front part (C) left wingtip 
(B) back part (D) right wingtip 
47. Units of a magnetic field might be: 
(A) C m/s (C) Chkg (A) left (C) inward 
(B) C sm . (D) kg/Cs (B) right (D) outward 
48. In the formula F = q(V * B): 54. A wire carrying a large current “I from east to 
(A) F must be perpendicular to V but not necessarily west is placed over an ordinary magnetic 
toB compass. The end of the compass needle marked 
(B) F must be perpendicular to B but not necessarily “N” will point: 
tov (A) north (C) east 
% ‘ = “, (B) south (D) west 
yy _ beiperpendiontar:to B-ut.ant peeealy 55. The magnetic field outside a long straight current 
(D) 2 j t be perpendicular to both 3 and B carrying wire depends on the distance “R” from 
mus v the wire axis according to: 
49. An electron moves in the negative x direction, (A)R (C) VR? 
through a uniform magnetic field in the negative (B) VR (D) VR? 
y direction, The magnetic force on the electron is: 56. A 20.0 cm wire carrying a current of 10.0A is 
| placed in a uniform magnetic field of 0.30T. If the 
wire makes an angle of 30° with the direction of 
magnetic field, find the magnitude of the force 
acting on it. 
(A) 30 N (C) 300 N 
. : i (B) 0.3 N (D) zero 
in ee a ay eee 57. Find the value of the magnetic field that will cause 
(C) sth vetive direction a maximum force of 7.0 x 10 N on a 20.0 cm 
; : eee straight wire carrying a current of 10.0 A. 
(D) in the negative z direction (A) 3.5-x 1073T C) 3.5 x 10°T 
50. Four long straight wires carry equal currents into (B) 70 X102T Ss 70 3 
: the page as shown. The magnetic force exerted on 58 Th : ‘ : (D) 7.0 x 10°T 
wire “F” is: . ¢ magnetic field a distance 2 cm from a long 
@ N straight current carrying wire is 2.0 x 10° T. The 
current in the wire is: 
F (A) 0.16A (C)2.0 A 
® ® w E (B) 1.0 A (D) 4.0 A 
@ 59. eee field is set up in a region around a 
S conductor, carrying: ' 
(A) north (C) east (A) AC iat : C)D 
(B) south D allen (C) DC current 
(D) west (B) pulsating DC current (D) all of these 
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60. 


61. 


62. 


63. 


64. 


66. 


67. 


68. 


65. 


ee *vurayucusm) 


Two par 
arallel | ‘i 
and repel metab 4 Sr oak 
i other with ; : ; i 
length. If both thes hie sea ae ool 
site Seta, sie he athe are doubled and the 
. : 
besice pled, the force per unit length 
(A) 2F/9 

; . (C) 4F/9 
(C) 2F/3 D 4F/3 
Hees of the following is a vector quantity? 

ie magnetic flux density (C) magnetic flux 
: ) magnetic field lines (D) both “A” and “B” 

Wo long straight current-carrying parallel wires 
cross the “x” axis and carry currents “I” and “31” 
ap the same direction, as shown. At what value of 
x is the net magnetic field zero? 


x 


Ol} 34577 
if aif 
(A)O (C1 
(B) 3 (D) 5 


The diagram shows three equally spaced wires 
that are perpendicular to the page. The currents 
are all equal, two being out of the page and one 
being into the page. Rank the wires according to 
the magnitudes of the magnetic forces on them, 


from least to greatest: 
l 2 3 


- 


—o—_s_®— 

(A) 1, 2,3 (C) 2, | and 3 tie 

(B) 2 and 3 tie, then | (D) | and 3 tie, then 2 
Two parallel wires carrying equal currents of 10A 
attract each other with a force of 1 mN. If both 
currents are doubled, the force of attraction will 
be: 

(A) ImN (C) 4mN 

(B) 0.5mN (D) 0.25mN 

When two straight current carrying conductors 
are placed parallel near each other, their fields 
will___ in the middle region: 

(A) tend to cancel each other 

(B) reinforce each other 

(C) not affect each other 

(D) either “A” or “B” 

The frequency of cyclotron is given as: 

(A) gBr/2xm (C) qB/2xm 

(B) qBr/2n (D) qB/2nrm 

The radius of an orbit of an electron moving at a 
rate of 2.0 x 10’ms~! in uniform magnetic field 
of 1.20 x 10-°T? . 
(A) 9.4 x 107m (C) 9.5 x 102m 

(B) 19.5 x 10-*m (D) 1 cm 
The figure shows the motion of electrons in a wire 
that is near the N pole of a magnet. The wire will 


be pushed: 


69. 


70. 


71. 


72. 


73. 


74, 


75. 


76. 


184 


8net 


(A) toward the magnet — (C) away from the ma 
(B) downwards (D) upwards : 
The strength of magnetic field around a Straigh 

meat 


conductor: 

(A) is inversely proportional to radial distance, 

(B) obeys inverse cube law 

(C) obeys inverse square law 

(D) Varies exponentially 

If“L” is length of a wire with cross sectional area 
A carrying “n” number of charge carriers per 
unit volume moving with velocity v, then current 
through it is given as: 
(A) nAqv (C) Aqv/n 

(B) nAq/v (D) qv/nA 

The diagram shows a straight wire carrying a 
flow of electrons into the page. The wire js 
between the poles of a permanent magnet. The 
direction of the magnetic force exerted on the 


wire is: 

N Oo. S 
(A) T (C)] 
(B) — (D) > 


If charge particle of mass “m” is free to move in 
an electric field then its acceleration is given by 
(A) qE/m (C) q/Em 

(B) qEm (D) m/qE 

A proton (charge e), traveling perpendicular to a 
magnetic field, experiences the same force as an 
alpha particle (charge 2e) which is also traveling 
perpendicular to the same field. The ratio of their 
speeds, Vproton/V alphas is: 

(A) 0.5 (C) 2 

(B) | (D) 4 

Electrons (mass m, charge —e) are accelerated 
from rest through a potential difference V and 
are then deflected by a magnetic field B that is 
perpendicular to their velocity. The radius of the 
resulting electron trajectory is: 

(A) / (2eV /m)/B (C) /(2mV /e)/B 

(B) B v 2eV /m (D) B V2mV /e 

An electron travels due north through a vacuum 
in a region of uniform magnetic field B that is also 
directed due north. It will: 

(A) be unaffected by the field 

(B) slow down 

(C) speed up 

(D) follow a right-handed corkscrew path 

J. J. Thomson’s experiment, involving the motion 


of an electron beam in mutually perpendicular E 


and B fields, gave the value of: 

(A) mass of an electron’ 

(B) Earth’s magnetic field 

(C) charge of an electron 

(D) charge to mass ratio of an electron 
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78. 


79, 


80. 


81. 


82. 


185 


siarGele ree on a charged 


(A) always 
(B) never 

(C) if the particle is moving across the fi 
(D) if the particle is moving along the field 
Two long parallel Straight wires car 


currents in opposite directions. 
between the Wires, 


produce is: 
(A) zero 

(B) non-zero and along a line connecting the wires 
(C) non-zero and parallel to the wires 


(D) non-zero and perpendicular to the plane of the 
two wires 


eld lines 
lines 

ry equal 
Ata point midway 
the magnetic field they 


Two long straight wires are parallel and carry 
current in the same direction. The currents are 
8.0 and 12A and the wires are Separated by 0.40 
cm. The magnetic field in tesla at a point midway 
between the wires is: 

(A) 0 (C) 4.0 x 107 

(B) 8.0 x 10° (D) 12 x 107 

Four particles enter in a uniform magnetic field 
perpendicularly with same speed. Which is 
deflected the most? 

(A) Electron 

(B) Proton 

(C) alpha particle 

(D) All would have same deflection 

A hydrogen atom that has lost its electron is 
moving east in a region where the magnetic field 
is directed from south to north. It will be 
deflected: 

(A) Up (C) north 

(B) Down (D) south 

Four particles enter in a uniform magnetic field 
perpendicularly with same speed. Which particle 
has largest radius? 
(A) Electron 

(B) Proton 


(C) alpha particle 
(D) B-particle 


- An electron (charge = —1.6 x 10°C) is moving at 
3 x 10° m/s in the positive x direction. A magnetic 
field of 0.8 T is in the positive z-direction. The 
magnetic force on the electron is: 

(A) 0 

(B) 4 x 10°" N, in the negative z direction 

(C) 4x 10°'N, in the positive z direction 

(D) 4 x 10°'N, in the positive y direction 

At one instant an electron (charge = -1.6x10 °C) 
is moving in the xy plane, the components of its 
velocity being v, = 5 x 10° m/s and v, = 3 x 10° 
m/s. A magnetic field of 0.8 T is in the positive x 
direction. At that instant the magnitude of the 
magnetic force on the electron is: 

(A) 0 (C)3.8 x 104 N 

(B) 2.6 x 10°" N (D) 6.4 104 N 


85 


86. 


87. 


88. 


89. 


90. 


91. 


. A cyclotron operates with a given magnetic field 


and at a given frequency. If “R” denotes the 
radius of the final orbit, the energy of particle is 
proportional to: 

(A) I/R (C)R 

(B) (D) R' 

At one instant an electron is moving in the 
positive x-direction in a region where there is a 
uniform magnetic field in the positive z direction. 
When viewed from a point on the positive z axis, 
it subsequent motion is: 

(A) straight ahead 

(B) clockwise around a circle in the xy plane 

(C) counterclockwise around a circle in the xy plane 
(D) in the positive z direction 

When a charge particle enter in a magnetic field 
at an angle of 45° then its path in magnetic field 
will be: 

(A) circular (C) helix 

(B) parabolic (D) hyparabolic 

An electron is launched with velocity V in a 
uniform magnetic field B. The angle 0 between V 
and B is between 0 and 90°. As a result, the 
electron follows a helix, its velocity vector V 
returning to its initial value in a time interval of: 
(A) 2anVeB (C) 2nmv sin 0/eB 

(B) 2amv/eB (D) 2amv cos 0/eB 

Which graph correctly gives the magnitude of the 
magnetic field outside an infinitely long straight 
current carrying wire as a function of the distance 
“r” from the wire? 


| B 
T a 
(A) (C) 
Va Ke 
lg 
(3) (D) 
An electron enters a region of uniform 


perpendicular E and B fields. It is observed that 

the velocity V of the electron is unaffected. A 

possible explanation is: 

(A) Vis parallel to E and has magnitude E/B 

(B) V is parallel to B 

(C) V is perpendicular to both E and B and has 
magnitude B/E 

(D) V is perpendicular to both E and B and has 
magnitude E/B ° 

A charged particle enters in parallel direction to 

an electric field and a magnetic field such that 

both fields are parallel to each other. Then force 

on the charge is: 

(A) Zero 


(C) due to magnetic field 
(B) Due to electric field 


(D) due to both fields 


Scanned with CamScanner 


NEE UTA CUES TLD J 


92. A uniform magnetic field is in the positive z- 
direction. A positively charged particle is moving 
in the positive x-direction through the field. The 
net force on the particle can be made zero by 
applying an electric field in what direction? 


(A) Positive y (C) Positive x 
(B) Negative y (D) Negative x 
93. The unit of permeability of free space is: 
(A) WbmaA™ (C) A'Wbm'! 
(B) WbA"m (D) no units 
94. If current flows in a horizontal straight wire 


towards East. The direction of magnetic field 
around it will be: 


(A) N-E (C) W-S 
(B) E-W (D) N-S 
95. Magnetic field lines around a current carrying 


wire are drawn in clockwise direction on a page. 
The current is flowing: 
(A) into the page (C) left side of the page - 
(B) out of the page (D) right side of the page 
96. Force acting on a moving charge in a magnitude 
field will not depend on: 
(A) its mass 
(B) amount of charge 
(C) its velocity 
(D) intensity of magnetic field 
97. An “a” particles enters a magnetic field of 
strength “B” with a speed “v” parallel to the 
direction of magnetic field. The force on the 
particle is: 


(A) Bev (C) infinite 
(B) Bev/2 (D) zero 
98. A uniform electric field and magnetic field are 


parallel and point in the same direction. An 
electron with velocity “v” projected in the same 
direction will: 

(A) Turn to the left 

(B) Turns to the right 

(C) Move with decreased velocity 

(D) Move with the decrease velocity 


99. A proton entering a uniform magnetic field B in 
the direction of B will move along a: 
(A) Straight line (C) Parabola 
(B) Circle (D) Helix 
100. A proton moves with a velocity “y” in a 


perpendicular magnetic field of strength is 
increased to 2B. If the proton still moves in the 
same circular path its kinetic energy will: 

. (A) Be halved (C) becomes four time 
(B) Be doubled (D) Not change 
An electron with a velocity “v” is perpendicular 
to a field moves in a circular path of radius “r”. 
When its velocity is doubled and the. magnetic 
field strength is halved, the radius of the circular 
path becomes: 
(A) 1/4 
(B) r/2 


101. 


(C) 2r 
(D) 4r 


103. 


104. 


105. 


106. 


107. 


108. 


4uy 
into the page. The magnetic force acting on the 


wire is: 


(A) toward the top of the page 

(B) toward the left 

(C) toward the bottom of the page 

(D) toward the right 

A proton moves in a magnetic field with kinetic 
energy “E”. The kinetic energy of an & particle, tg 
orbit in the same circular path must be: 

(A)E (C) 4E 

(B) 2E (D) E/4 

When an electron and a proton having same 
momentum enter a magnetic field at right angles, 
then if “r,” and “r,” represents the radii of 
curvatures for electrons and protons respectively 


then: 


(A) tr? Tb (C) r= tb 
(B) fo>Ts (D) r,>>Tp 
A proton and a particle are projected into g 
uniform magnetic field with — velocities 


perpendicular to the magnetic field. If they both 
move in circles of equal radii the ratio of their 
momentum Pp/P,Should be: 

(A) 2 (C) | 

(B) 1/2 (D) 4 

The diagram shows a straight wire carrying 
current in a uniform magnetic field. The magnetic 
force on the wire is indicated by an arrow but the 
magnetic field is not shown. Of the following 


possibilities, the direction of the magnetic field is; 
—! 


| F 
(A) opposite the direction of the current 
(B) into the page 
(C) opposite the direction of F 
(D) out of the page 
If compass needles are placed on a card board 
along a circle, with the center at the wire, they 
will point in: 
(A) N-S direction (C) N-E direction 
(B) E-W direction (D) W-S direction 
When current in a straight wire is fowist 
towards north, a compass needle placed near i 
points in E-W direction. What happens when b 
direction of current is reversed? 
(A) needle points in N-S direction 
(B) needle points in N-E direction © 
(C) needle points in W-S direction 
(D) needle points in W-E direction 


102. The figure shows a uniform magnetic field “B” = 
directed to the left and a wire carrying a current 


Scanned with CamScanner 


VEER 22 (AUICUU VINNARUCLISIIL) 


02. (B) 


03. (A) 


04. (B) 


05. (A) 


06. (D) 


07. (B) 


08. (C) 


09. (C) 


10. (A) 


11. (B) 


B(into paper) 


x %™“ %™x %x x 


A current carrying conductor carries current away 
from you the direction of magnetic field with respect 
to you is clockwise by using right hand rule. 


In CGS system the unit of magnetic field strength is 
gauss and in S] its unit is tesla. 
IT=10°G 


F = qvB sinO = qvB sin0° = 0 


BL 
BL=po1> p= = TnvA 


sal p-@. -= 
qv , = oB= >r= oR >! op 


The magnetic force provides the necessary 
centripetal force to the charge particle. So, the charge 
particle moves in circular path. 


Fg = F, 
evB = a 
r 
F =evB sinO 


= (1.6x107°)(2x10")(2) sin90° = 6.4 x10" N 


mply a deflecting force. It will 

of charge particle moving in 
only direction of motion will 
es but speed 


Magnetic force is si 
change the direction 
magnetic field. So, 
change not magnitude. (velocity chang 


does not) 


> 229 
F=ILxB 


> 
The direction of L is in the direction of current. The 
> 
direction of magnetic force F is right angle to the 


> 9 
plane containing L andB. It is given by right hand 
rule of the cross product (into the paper). 


If current flows from top towards bottom through a ~ 


wire then the direction of magnetic lines of force 


187 
would be is clockwise by using right hand rule. 

12. (C) 

Magnetic force is simply a deflecting force. It will 
change the direction of charge particle moving in 
magnetic field. So, only direction of motion will 
change not magnitude. 

13. (B) ; 
Magnetic force is simply a deflecting force. It will 
change the direction of charge particle moving in 
magnetic field. So, only direction of motion will 
change not magnitude. 

14. (B) 

Right hand palm rule is used to find the direction of 
force. 

| 

F 
I 
15. (C) 
In velocity selector 
E 

E = vB => v=5 (ms"') 

16. (D) 

F = ILBsinO = (1)(1)Bsin90° = B 

17. (A) 

[,] Strong | Is 
B 
O/O0yo 
< > 
18. (D) 
F = qvB sin 


For neutron q = 0 
F = (0)vB sin® = 0 


19. (C) 

As 

Mp > Me 
e e 

SO, (2), < (£). 
20. (C) 

> 32 

F vxB 
21. (D) 

F = qvB sinO = qvB sin0° = 0 
22. (A) 

Oy Fatt 

B=", “iene 4 ™ 
23. (D) 

F = qvB sin@ = (+1)(1)B sin90° = B 
24. (A) 


Magnetic density at a point due to the current 
carrying conductor can be determined by Ampere’s 
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26. (B) 


27. (D) 


28. (C) 


29. (C) 


30. (A) 


31. (B) 


32. 


33. (A) 


34. (D) 


BL = jt! 


For neutron q=e=0 
(2) 
m/* 0 


Charge particle suffer no deflection only if 
qE = qvB > E=vB 


N47 
ra B .AL),= [ly x (total current enclosed by the loop) 
r=i 


constant, known as permeability of 


Where ip is a Zh 
I units its value is 47 x10™' Wb 


free space. In S 


Atm. 
1] Weak | Ip 
B 
o[oo0;2 
>< 
F = qvBsin® = Fyraxsin® = Fmaxsin30° = 0.5 Frmax 
The magnetic force provides the necessary 
centripetal force “F,” to the electrons, each having 
ath of 


mass “m”. So, the electrons move in circular p 


radius “r”. 
Fp = F, 
mv” mv mv 
vee See oT Bp eee 


As the E along the — y-axis. It means the electric 
force on electron will be in + y-axis (against E). The 
net force on electron will be zero, if magnetic force 
must be along -y-axis (downward). So, the direction 


of magnetic field will be: 


_ 32> 
F =-e(vxB) 

~J= -(hx(hy = Pxk=-3 

For magnetic force in —y-axis, magnetic field must 
be along —z-axis (into the page). 

(B) 

&_2V ul -| 

a Be 1.758x 10° Ckg 

e/m of electron is constant value. So, it does not 
depend upon change in magnetic field. 


be angle between velocity and magnetic field is 
F = qvBsin180°= 0 , 


Magnetic force is simply a deflecti 
ce is ecting force. It will 
change the direction of charge particle moving in 
aa field. So, only direction of motion will 
ange not magnitude. inetic: i 
chang gnitude. So, kinetic: energy remains 


36. (A) 


37. (A) 


38. (B) 


39. (C) 


40. (D) 


41.(C) 


42. (C) 


43. (B) 


44, (B) 


ole 


n of helical coil carries current in same 
rrying current in same direction 
he coil tends to get shorter, 


Each tur 
direction. Wire ca 
attract each other. So, t 


Fg =F. 


evB = 
If P = constant, both will deflect equally. 


2 
mv mv TONS A 
= eB a Ee 


= constant 
Amperean path is any closed path. 


Using Ampere’s circuital law the magnetic flux 
density “B” at any point due to a current carrying 


conductor can be calculated. 


A charge in uniform motion produces both an 
electric and magnetic field. 


F = ILBsin90° = ILB 


oF at 
Bim NA 
It is independent to area of cross section (radius) of 
solenoid. 


A 
Bayf¥Bu Bat[4 Bu 
B 
l Z 
2B 0 


A Be . 
Cc 
Bay Bn- 
3 


2B-Bc 


——[—[S—S=S— “ney ol GS. 
By the right hand rule the direction of magnetic force 
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189 
on the positive charg: 


es in the wings towards the 


East i 
and on the negative charges towards the West. 


So, the right wingtip 


47.(D) is negatively charged. 
Unit of B= T =~ kams™ _ | 
Am Cs'm =kg/Cs 
48. (D) 
> > 35 
F=+evxB 
> + > > 
FlvandFLB 
49. (D) 
=> 7 OS 
F =-evxB 
FP divecat A A 
alrection = — (-i x -j) = - R = negative z- 
direction 
50. (C) 
N 
i” 
w &P Re — 
F2. 
eT 
® 
S 
51. (A) 
Electron moving around a circle in a 


counterclockwise direction behave like a single loop 
current carrying solenoide. So, by right hand grip 
tule direction magnetic field inside the loop is into 
the page. 

52. (C) 
Force per unit length beween two current carrying 


: , I, 
straight wires = Holla 


2nd 
= (4nx107}2(4) = 5 F 
2n(4x107) 4x10™ (attractive) 
53. 
(A) ek 
@©/@ O]8 B/O 
54. (B 
(B) " 
3) 
W ! E 
© 
S 
55. (B) 
I I 1 
56. (B) 


F = ILBsinO = (10)(0.2)(0.3)sin30° =0.3N 
57. (A) 


F, 7x10” 
= a lS, ee or 


58. (C) 
BL = pl Sipe Lass 
bo blo 
-2mB___ 1B (2x107)2«10%) _ 
~ 4nxl07 2x10) 2x10" — 
59. (D) 


When charges are in motion, they have current (AC, 
DC or pulsating DC); magnetic field is produced 


around a current carrying conductor due to the flow 
of these charges. 
60. (D) 


Force per unit length beween two current carrying 


‘ ce. Ll; 
straight wires = F = 


2nd 
p= (21))(21;) _ 4F 
2n(3d) 3 
61. (D) . 
Magnetic flux density = B = magnetic field lines 
(NS) 
62. (B) 


The magnetic field will be zero at the point where 
magnetic fields due to I and 31 are equal in 
magnitude and opposite in direction. Let “r” and “R” 
are the distances from I and 31 where their 
magnetic fields are equal and opposite. 
L p(3l) 

= = onR R=3r 
Ifr=1 the R=3 
So, at point “x = 3” magnetic field will be zero due 
to both currents. 


63. (C) . » 4 
—$—o— o— 
FO F 
64. (C) 
Force beween two current carrying straight wires is 
_ polit, 
a 2nd 
Fo Il, 
65. (D) , 
If the current flows in straight parallel wires in same 
direction, then the magnetic field in their middle 
region tend to cancel each other (attraction). 
If the current flows in straight parallel wires in 
opposite direction, then the magnetic field in their 
middle region will reinforce each other (repulsion). 
66. (C) 
_mv* _ mv _m(ro) _ _ 9B 
qvB = , =~ 4B= oes =mnf> f= 577 
67. (A) , 


mv mv 
evB="- > eB=—— 
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78. (D) 


r my (9.110 2410! =, -2 
cB (L601 27107) 471m 
68. (D) 


ae —> — 

F =1(L“B) 

Right hand rule is applied only on the direction of 
conventional current. In the given case the direction 
of current is due to electron and it is opposite to 


79. (C) een two wires carry current in the 


At midpoint betw 


conventional current. So, By right hand rule the same direction 
direction of fore will be upward. B = B,- B; 
69. (A) ds bel = Be, -1,) 
Hol bol | B= palr/2)_ 2n(r/2) 
BL = 1,1 => B= = >Bz«sz <¥|07” 107T 
L 2nR R _ 4xzz1 = (12 - 8) =4%10 
70. (A) ~ (4107) 
Let “n" is number of charge carriers in unit volume. 80. (A). ane 
Volume of the wire segment “AL Most deflected means small ra a 
Number of charge carriers wire segment = = nAL _mv" gB = Wo r=— rem 
Let “q” is the magnitude of charge on each charge qvB=~— r 
carrier. m, <imp <Ma 
Total charge on all the charge carriers, AQ. =nALq re <fp <a ; all be 4 
The current “I” through the conductor is given by: Smaller the radius means greater WI he 
AQ nALg ; deflection. 
i= kw LW nAqv So, electron will be deflected more 
71. (A) 81. (A) 
> 97 = eed 
F =I(L~B) F=+evxB 
By right hand rule the direction of fore will be “3 a on a 
upward (T). F direction = (i x J)= k = z- direction (up) 
82. 
72. (A) 5, (©) BO i FOO og Ys ae 
F.=qE Vee oe OF qB 
=> m, < Mp <m, 
Satta te Te <p <a 
m om 
83. (D) ‘6 ; ig 
BAC) F = qvB = (1.6x107")(3x10°)(0.8) = 4x10" N 
Fu = Fp > A Ln A A oe 
= st F direction = — (i x k) =-—(-j) =j =+ y-direction 
(2e)(Va)(B) = (€)(Ve(B) > 2 84.10) 
74. (C) F= q(vsin8)B = ne A 
¢_ 2V 2Vm = (1.6x107')(3x10°)(0.8) = 3.81074 N 
ia =—Sr > r=\(2mV/e)/B : : : 
m Br . eB oe For magnetic force only vertical component is 
75. (A) . responsible. 
F = -evBsinO 85. (B) 
As velocity and magnetic field are parallel to each eB?R? 
E= => Eo R? 
other so, 8= 0° 2m 
F = -evBsin0° = 0 86. (C) 
76. (D) ; ; > a 
J. J. Thomson’s experiment, involving the motion of - F =-e(vxB) 
an electron beam in mutually perpendicular E and As given 
ns : 4 . 
; fields, gave the value of charge to mass ratio of an y ik a0 x tineetion 
electron. 
eed 
77. (C) If the particle i ‘ the field lines. § B is in +ve z-direction 
is Moving across the field lines, it By ‘using right hand rule the magnetic force acts 
means that i i i " 
ee it makes some angle with magnetic field along the + y-axis. So, the electron will be deflected 
F=qvB sind #0 along +y-axis and will trace a curve path in xy-plane 
(counter clockwise). 


87. (C) 


When a charge particle enter in a magnetic field at a 
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mel of 45° (any angle other than 90°) then its 
path in magnetic field will i ix 
“— g will be helical or helix. 


89. (D) 
Ba i 
r 
90. (D) 
The charge particle moves un-deflected in electric 
and magnetic field only if 
evB =eE> v=E/B 
91. (B) 
Fx = qvBsin0° = 0 
F.=qE #0 
92. (A) 


(By Ampere’s law) 


> 
F,, direction = a x ) = -j = negative y- direction 
If electric field is appXed in positive y-direction, then 
Fn = Fe (Fret = 9) 

93. (C) ° 
Ul, is a constant, known as permeability of free space. 
In SI units its value is 4x x10 Wb A“'m™. 


94. (D) 
By right hand rule the direction of magnetic field is 
N-S. 
95. (A) 
By right hand rule the direction of current is into the 
page 
96. (A) 
Fp = qvBsin® 
97. (D) 
F, = qvBsin0° = 0 
98. (C) 
Fg = qvBsin0° = 0 
F, = qE #0 


As the electron moves along the electric field. The 
electric force acts on electron opposite to its 
direction of motion. So, its speed decreases. 
99. (A) 
F, = evBsin0° = 0 
So, proton will move along the straight line. 
100. (C) 
The energy of charged particle moving in circular 
path in magnetic field is given by 
eB 


a 


(As “e”, “m” and “'r” are same ) 


19] 

_mv mv _smv V 
qvB="~- > 4B rT Bh eB 
evi B. Pw By. 
a Ro or ¥ Be te 

102. (A) 

> — 
FF =1(LxB) 


— “A A a a 
F direction= (-—k x -i) = j = positive y- direction 
(towards the top of the page) 


103. (A) ous , 
_eBr eee 
E="om ~ m 
Ep_ ee Mg Ate) = B= a 
Ea Ca Mp de Mp 
104. (C) , 
_ mv" Bo = == constant 
qvB = r = qr r J qB 
105. (B) : 
Vv" mv 
qvB=" => qB=", T= gg P= aBr 
Pp _ge_ ap _1 
Pa Qa 245 2 
106. (D) 
= > FS 
F =1(LxB) 
rN A 
~f= (ix 


If force is in negative y-axis, current in positive x- 
direction then magnetic field will be in positive z- 
direction (out of the page.) 

107. (A) 


if 


if 
The magnetic compass will point in N-S direction. 
108. (D) 


On reversing the direction of the current, the 
direction of the needles (magnetic field) is also 


reversed. 


oom 
a 0 An electric charge in uniform motion produces: 


(UHS 2008) 

(A) An electric field 

(B) A magnetic field 

(C) Both electric and magnetic field 
(D) Neither magnetic nor electric field 


(C) 


Moving charge produces electric as well as 


magnetic field. 
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2 Force experienced by moving change in a 


magnetic field is: (UIIS 2009) 
(A) F = BA cos0 (C) F=q(v “B) 


(B) F = NI (D) F=1(L * B) 
(C) 
= re x B) 
3. The value of permeability of free space “t,” is: 
(UHS 2009) 


(A) 4x * 107 WbA'm! (C) 42 * 107? WhA“m! 
(B) 4m * 107 WbA7m7?— (D) 4 « 10? WbA7'm™ 


to = 470 * 107’ WoA7'm"! 

4, A charge of two micro coulomb (2 pC) moves 
with velocity of two meter per second (2 m/s) in 
the direction of two tesla magnetic field. The force 
that will act on it will be: (UIIS 2009) 


(C) 8N 
(D)4N 


(A)2N 
(B) Zero 


As the charge is moving in the direction of 
magnetic field. So, 6 = 0° 

F = q vBsin0° = 0 

5. Which one of the following relation is correct? 
(UHS 2010) 

(A) | wo m?=1 Nm'A(C) 1 wb m7 =| tesla 
(B) | tesla = 10° auss (D) All of these 


1 wb m~= | tesla=1N mA! = 
6. Force on a current carrying conductor in a 
uniform magnetic field is: (UIS 2010) 

(A) F = NIA cosa (C) F = JLB sina 
(B) F = ponl (D) F = ILA cosa 


F=1(L xB) => F=ILB sina 
7 Two long parallel wires Wire 1 and Wire 2 repel 
each other as shown in figure. What could be the 
reason? (UHS 2011) 


Wire | F 


Wire 2 ) F 


(A) Both carry current in same direction 

(B) Both carry current in opposite direction 

(C) Wire | has current, but Wire 2 has no current 
(D) Wire 2 has current, but Wire | has no current 


Two straight current carrying conductor will repel 


each other only when they have current in 
opposite direction. 
8. The diagram shows a wire, carrying a current 


“", placed the poles of a magnet; In which 
direction does the force on the wire act? 


(UHS 2011,2013) 


(A) Upward 

(B) Downward 
(C) Towards the “N” pole of the magnet 
(D) Towards the “S” ole of the magnet 


(B) 


F=I(L 7B) 

By right hand rule, the force acts on 
downward direction. 

9, Two long straight parallel wires 
have equal but opposite currents 
figure. 


the wire in 


held vertically, 
as shown in the 


Which of the following effect will be observed? 

(UHS 2012) 

(A) Magnetic field at “X” is stronger than that at “Y” 
and “Z” 

(B) Magnetic field at “X”, and “Z” are same 

(C) Magnetic field at “X” is weaker than that at “Z" 

(D) Magnetic field at “X” is weaker than that at out, 

stronger than that at “Z” 


Two wire carry equal and opposite current repel 

each other. So, the magnetic field at “Y” must be 

greater than at “X” and “Z”. As the distance of 

“X” and “Z” from wires is same. So, 

Bx = Bz < By 

10. A long straight current carrying conductor has 
current direction from bottom to top when held 
vertically. What will be the direction of magnetic 
‘field lines when observed from below the 

conductor? (UHS 2013) 

(A) Clockwise 

(B) Vertically upward 


(C) Anticlockwise 
(D) Vertically downward 


By right hand rule the direction of magnetic field 
will be in the clockwise direction. 
11. Due to current in straight conductor the distance 
between magnetic field lines: (UHS 2014) 

(A) Increases away from conductor 

(B) Increases towards conductor 

(C) Decreases away from conductor: 

(D) Decreases and then increases towards conductor 


BEE 
r 


On moving away from current carrying 
conductor, the magnetic field decreases. It means 
that the distance between magnetic field lines 
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12. Force on current carrying conductor per unit 
length is given by: (LHS 2015) 

(C) IL 

(D) IBsin8 


(A) ILsin8 
(B)ILB 


13. Magnetic field strength is measured in: (LIIS 2015) 
(A) Wb m (C) Wom 
(B) Wom (D) Wb 


0,=BA=> B= 


Unit of “B™ = wb ‘mm 


> 


4 


14. If [A] is fundamental dimension of ampere then 
the dimension of magnetic field strength is: 
(CHS 2015) 
(A) [MT-A7] (C) (MT-L“A7] 


(D) [MT-L“A~ 


_ FL MUTA) «gai 
=i tay AT 
“F” is maximum force acting on a conductor. 
Now if we change the direction of conductor by 
making an angle of 45° with magnetic field then 
the force becomes: (UHS 2016) 


F 
(A)5 


15. 


F 
(C) RB 


_(B) 2F 


Force = ILBsina = Fsina ” 
Where maximum force = ILB =F 


F 
Force = ILBsina = Fsin45° = a 


16. If we doubled all the parameters of the force 
acting on current carrying conductor and 6 = 90° 
then magnetic force becomes: (UHS 2016) 
(A) Half (C) Eight times 
(B) Double (D) Four times 


F =ILB sin@ = ILB sin90° = ILB 
F’ = (21)(2L)(2B) = 8ILB = 8F 


17. The force acting on current carrying conductor 
will be maximum if the angle between magnetic 
field and conductor is: (UHS 2016) 
(A) 0° 
(B) 30° 


(C) 90° 
(D) 60° 


F=ILB sin@ 
The force will be maximum, if the angle between 
magnetic field and conductor is 90°. 

Frax = ILB sin90° = ILB 


(B) 


(D) 


20. 


21. 


22. 


Electronic current is flowing through a straight 
conductor as shown in figure given below, The 
direction of magnetic lines of force will be: 
(UHS 2017) 


(C) From Bottom to Top 


(A) Anticlockwise 
(D) From Top to Bottom 


(B) Clockwise 


of magnetic field will be discussed 
om top to 


The direction 
only by conventional current. (tr 


bottom) 

So, by right hand rule the 
field will be in clockwise. 
A charge is projected with ve 
magnetic field of 10T at angle of 60°. 
2.78 x 10°” N is exerted on the charge then value 

of charge will be: (UHS 2017) . 
(A) 1.60 x 10°C (C) 4.80 x 107° C 
(B) 2.70 x 10°C (D) 3.20 x 10°C 


direction of magnetic 


locity of 10 m/s ina 
If force of 


F = qvBsin8 > 4= TR Gna — (10)(10)sin60° 
2.78 x 107” 278 x 10" -19 
= = =3.23 x 10 
100(0.86) 86 comical 


If the value of magnetic flux is 10Wb, when 
magnetic lines of force containing magnetic field 
strength of 1 tesla passing through unit area of 
10m? then the angle between magnetic field and 
unit area is: (UHS 2017) 
(A) 180° 

(B) 360° 


® 
@, = BAcos8 => cos6 = : 


8 =cos'(1)=0° nae 
Two long, parallel conductors which are free to 
move are arranged 1.0 cm apart. A steady current 
of 20 A flows in each of the conductor in the same 
direction. The conductors: (UHS 2018) 

(A) moves away from each other 

(B) move towards each other 

(C) move at right angles to each other 

(D) remains stationary 


Two straight current carrying conductors will 
attract each other only when they have current in 
same direction. 
A neutron having mass equal to a proton (m, = 
1.6 x 10°” kg) is moving in a magnetic field of 
intensity 1.20 x 10° T with a speed of 2.0 x 10” 
m/s. What is the maximum force experienced by 
the neutron. (UHS 2018) 
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(A) 0 
(C) 3.84 x 10° N 


(B) 3.84 x —12 
i (D) 38.4 « 10-2 N 


23. e/m 
of . an . > 
(UHS 2018) electron is given by relationship: 
(A) e/m = (V/Br)? (C) ips (Vry/B 


(B) e/m = 2(V/B7r’) (D) e/m = VB/r 


24. The unit of magnetic flux density is the tesla, “T” 
it can be expressed as: (UHS 2019) ) 
(A) 1N7'A'm (C)INA™'m 
(B)1N 7! Am! (D)1 NA! m! 


25. If a conductor of length 7 m is placed in a 
magnetic field of strength 0.3 T carrying current 
1 A, parallel to the field. What will be the force 
acting on it due to this magnetic field? (UHS 2019) 
(A) 2.1 N (C)3.1N: 

(B) ON (D) 7N 


(B) 
As the current is flowing in the direction of 


magnetic field. So, 8 = 0° 

F = ILBsin0° = 0 
The horizontal component of Eart 
density is 1.8 x 10° T. The current in a horizontal 


cable is 160 A. calculate the maximum force per 
unit length? (UHS 2019) - 
(A) 2.88 x 107 N/m 
(B) 2.88 x 10-° N/m 


h magnetic flux 


26. 


(C) 2.88 x 107 N/m 
(D) 2.88 x 10° N/m 


= [LBsinO 
= JB sinO 
160)(1.8x10-*) sin90° 


= 2.88 x10~ N/m 
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01. 


02. 


03. 


04. 


05. 


06. 


07. 


08. 


09. 


10. 


ELECTROMAGNETIC 


INDUCTION 


The S.I. unit of magnetic flux is: 

(A) tesla (C) weber 

(B) joule (D) newton 

The flux through an area of 1 m? in xy plane ina 
magnetic field of 1T directed along z -axis will be: 
(A) Zero (C) 1 Wb 

(B) 0.5 Wb (D) 2Wb 

Magnetic flux passing normally, through a unit 
area is called: 

(A) Magnetization 

(B) Magnetic flux density 

(C) Magnetic field intensity 

(D) All of these 

The induced e.m.f. is produce due to: 

(A) Motion of coil 

(B) The time rate of change of flux 

(C) Motion of magnet 

(D) Resistance of coil 

Lenz’s law is consistent with law of conservation 
of: 
(A) Mass (C) Energy 

(B) Charge (D) Momentum 

Current can be induced in a coil by changing the 
area of coil placed in: 

(A) Uniform magnetic field 

(B) Uniform magnetic and electric field 

(C) Uniform electric field 

(D) All of these 

The practical application of the mutual induction 
phenomena is: 
(A) Electric motor (C) Transformer 


(B) A.C generator (D) Transistor 
Turns ratio of a step up transformer is 50. If 220 


’ V A.C. is applied to its primary coil, voltage in the 


secondary coil will be: 
(A) 44.V (C)4.4V 

(B) 220 V (D) 11000 V 

As a loop of wire with a resistance of 10 2 moves 
in a non-uniform magnetic field, it loses Kinetic 
energy at a uniform rate of SmJ/s. The induced 
emf in the loop is: 

(A)0V (C) 0.2 V 

(B) 0.28 V (D)2V 

A rod with resistance “R” lies across frictionless 
conducting rails in a constant uniform magnetic 
field B, as shown. Assume the rails have negligible 
resistance. The magnitude of the force that must 
be applied by a person to pull the rod to the right 


at constant speed y is: 


II. 


12. 


15. 


16. 


17. 


18. 


19, 


20. - 


21. 


(A) 0 (C) BLv 
(B) BLVR (D) BL-V/R 

The direction of induce current is always so as to 
oppose the change which causes the current is: 
(A) Faraday’s law (C) Lenz's law 

(B) Ohm's law (D) Kirchhoff's I* rule 

A transformer: 

(A) Works on A.C. only 

(B) Works on both A.C and D.C. 

(C) Works on D.C. only 


(D) Has no hysteresis loss 
Which one is the correct relation for the 


transformer: _ 
N. V ss 
pa mall Cc —= 
Ny _ bp I, _ Vo 
(B) y= L (D) I, V; 
decrease 


Lamination of core of transformer is to 


its: 

(A) Eddy current (C) Hysteresis 

(B) Electric resistance (D) Inductance 
of wire is 


A rectangular loop 
perpendicular to a uniform magnetic field and 


then spun around one of its sides at frequency “f”. 
The induced emf is a maximum when: 

(A) the flux is zero 

(B) the flux is a maximum 

(C) the flux is half its maximum value 

(D) the derivative of the flux with respect to time is 


placed 


zero 
¢ we increase the resistance of coil, the induced 


e.m.f. will be: 
(A) Increase (C) Decrease 
(B) Remain same (D) Increase exponentially 


Which one of the following is correct for a step 

down transformer: 

(A) Np> Ns (C) N,> Np 

(B) Np= Ns (D) Ns 2 Np 

A rectangular loop of wire has'area “A”. It is 

placed perpendicular to a uniform magnetic field 

“B” and then spun around one of its sides at 

frequency “f’. The maximum induced emf is: 

(A) BAT (C) BAT 

(B) 2BAf (D) 2aBAf 

The turn ratio in a step up transformer is 4:1. On 
passing a current of 4 A in the primary, the 
current in secondary will be: 

(A) 0.25A (C) 1A 

(B) 2A (D) 8A 

A metal rod of length 1 m is moving at a speed of 
ims” in the direction making an angle of 30° with 
0.5 T magnetic field. The emf produced is: 

(A) 0.25 V (C) 0.025 V 

(B) 2.5 V (D) 25 V 

Coils “P” and “Q” each have a large number of 
turns of insulated wire. When switch “S” is 
closed, the pointer of galvanometer “G” is 
deflected toward the left. To make the pointer of 
“G” deflect toward the right one could: ; 
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24. 


25. 


sof) 222 


P Q 
i | 
R Ss 


(A) move the slide of the rheostat R quickly to the 
right 

(B) move coil P toward coil Q 

(C) move coil Q toward coil P 

(D) open S 

When constant current flows in primary of 

transformer then emf induced across secondary 

of transformer is: 

(A) Zero (C) Constant 

(B) Alternating (D) Irregular 

The four wire loops shown have edge lengths of 

either L, 2L, or 3L. They will move with the same 

speed into a region of uniform magnetic field B, 

directed out of the page. Rank them according to 

the maximum magnitude of the induced emf, least 

to greatest: 


° e e e 
° e 

e ® e 
e e 


(A) 1 and 2 tie, then 3 and 4 tie 
(B) 4, 2, 3, 1 

(C) 3 and 4 tie, then | and 2 tie 
(D) 1, then 2 and 3 tie, then 4 
A circular loop of wire is positioned half in and 
half out of a square region of uniform magnetic 
field directed into the page, as shown. To induce a 
clockwise current in this loop: 


(A) move it in +x direction 

(B) move it in -y direction 

(C) move it in +y direction 

(D) move it in —x direction 

The graph shows the magnitude *p~ of a uniform 
magnetic field that is perpendicular to the plane 
of a conducting loop. Rank the five regions 
indicated on the graph according to the 
magnitude of the emf induced in the loop, from 
least to greatest. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


(A) 1,2, 3,4 (C) 2,4, 3,1 

(B) 4, 3, 1,2 (D) 1, 3, 4,2 

A magnet moves inside a coil. Consider the 
following factors: 

I. strength of the magnet 

II. number of turns in the coil 

Ill. speed at which the magnet moves 
Which can affect the.emf induced in the coil? 
(A) I only * (C)1, 1, Hl 

(B) III only (D) I and II only 

In the experiment shown: 


py ry 


(A) there is a steady reading in G as long as S is 
closed 

(B) a motional emf is generated when S is closed 

(C) the current in the battery goes through G 

(D) there is a current in G just after S is opened or 
closed 

A rectangular loop of wire is placed midway 

between two long straight parallel conductors as 

shown. The conductors carry currents “I,” and 

“J,”, as indicated. If “I,” is increasing and “I,” is 

constant, then the induced current in the loop is: 


(A) zero (C) clockwise 

(B) counterclockwise (D) depends on I, — 1; 
The turn ratio of a step up transformer is 50, the 
voltage and current ratio will be: 

(A) 50,50 (C) 50, 0.02 

(B) 0.02,0.02 (D) 0.02,50 

For transmission of electricity to far off places, 
from the A.C. power generation plant, we always 
use: 

(A) step down transformer 

(B) transformer with several secondaries 

(C) step up transformer 

(D) All of these 

A transformer is a device which step up or stop 
down: 

(A) Energy (C) Power 

(B) Voltage (D) All of above © 

To minimize the heating effect in the transmission 
lines: 

(A) High current low voltage is used 

(B) Same voltage and-current is used 
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33. 


34. 


36. 


37. 


38. 


39. 


40. 


41. 


42. 
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(C) High voltage low current is used 

(D) High voltage high current is used 

The units of motional emf are: 

(A) volt/second (C) volt meter/second 

(B) tesla/second (D) tesla meter/second 

A square loop of wire lies in the plane of the 
page. An increasing magnetic field is directed into 
the page. The induced current in the loop is: 

(A) counterclockwise 7 

(B) clockwise 

(C) zero 

(D) up the left edge and from right to left along the 

top edge 

A long straight wire is in the plane of a 
rectangular conducting loop. The straight wire 
carries a constant current I, as shown. While the 
wire is being moved toward the rectangle the 
current in the rectangle is: 


(A) zero 

(B) clockwise 

(C) counterclockwise 

(D) clockwise in the left side and counterclockwise 
in the right side 

The peak value of an A.C. current (I,) is given as: 


I 
(a) ow 
(B) 2lns (D) 2 Inns 


The sum of positive and negative peak values is 
usually written as: 

(A) Peak value (C) P-P values 

(B) r.m.s value (D) Average value 

The rms value of A.C supply is 220 volts its peak 
value is: 

(A) 150 V (C) 311 V 

(B) 110 V (D) 440 V 

The normal to a certain 1m? area makes an angle 
of 60° with a uniform magnetic field. The 
magnetic flux through this area is the same as the 
flux through a second area that is perpendicular 
to the field if the second area is: 

(A) 0.866m* (C) 1.15m? 

(B) 0.5m? (D) 2m” 

The power loss in transformer takes place due to: 
(A) eddy current (C) hysteresis loss 

(B) magnetic field (D) both (A) &(C) 

How many times per second will an incandescent 
lamp reach maximum brilliance when connected 
to a 50Hz source? 

(A) 50 times (C) 100 times 

(B) 200 times (D) 150 times 

The magnetic field in a certain region is given by 
B = (40i + 18k) Wb/m’. How much flux passes 
through a Sem’ area loop in this region if the loop 
lies flat in the xy-plane? 


43. 


44. 


46. 


47. 


48. 


49. 


50. 


51. 


52. 


(A) 90 Wb (C) 90 ¥ 10% Wb 
(B) 90 x 10° Wb (D) 2% 107 Wb 
A copper ring is held horizontally and bar magnet 
is dropped through the ring with its length along 
the axis of the ring. The acceleration of the falling 
magnet is: ; 
(A) Equal to that due to gravity 
(B) Less than that due to gravity 
(C) More than that due to gravity . 
(D) Depends on the diameter of the ring and the 

length of the magnet 
A transformer is used to step up an alternating 
emf of 220 V to 4.4 kV in order to transmit 6.6 
kW of power. If the primary coil has 100 turns, 
what is the number of turns in the secondary? 
(A) 20 (C) 200 
(B) 2000 (D) 20000 
The coils of a transformer are: 
(A) Magnetically linked 
(B) electrically linked 
(C) Both “A” and “B™ 
(D) Isolated with each other 
A transformer steps down 100 volt to 10 volt to 
operate a device with an impedance of 2 ohms. 
Then current in the primary is: 
(A) 50 A (C)O.S5A 
(B)SA (D) 0.05 A 
The figure shows a bar moving to the right on two 
conducting rails. To make an induced current i in 
the direction indicated, a constant magnetic field 
in region “A” should be in what direction? 

1 


; | 


(A) Right (C) Into the page 

(B) Left (D) Out of the page 

In a coil where magnetic flux is constantly 
changing, there should exist: 

(A) a current (C) Torque 


(B) an emf (D) All of these 

A sine wave has a frequency of 50Hz. Its angular 
velocity is__—srradian per second: 

(A) 502 (C) 1007 

(B) 75x (D) 1251 


The average power delivered during a cycle is: 
(A) Zero (C) one 

(B) FR (D) V71 

An alternating current is represented by the 
equation. I = 20sin100nt, its frequency is: 

(A) 100Hz (C) 20 Hz 

(B) 50 Hz (D) 80 Hz 

The effective value of alternating current is: 
(A) 2 times its maximum value 

(B) 1A/2 times its maximum value 

(C) 2 times its maximum value 

(D) % times its maximum value 
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In r ss 
the following figure, a metallic ring is shown to 


fall vertically on a bar magnet. The induced 
current in the ring will be: 


(A) zero 

(B) clockwise 

(C) counter clockwise 

(D) along the direction of fall 

A sinusoidal voltage V has an rms value of 100 V. 

Its maximum value is: 

(A) 100 V (C) 70.7 V 

(B) 707 V (D) 141 V 

The resistance of the primary coil of 1:10 step 

down transformer is 1 Q. With the secondary 

circuit open, the primary is connected to a 12 V ac 

generator. The primary current is: 

(A) essentially zero 

(B) about 12 A 

(C) about 120 A 

(D) depends on the actual number of turns in the 
primary coil . 

The primary of an ideal transformer has 100 

turns and the secondary has 600 turns. Then: 

(A) the power in the primary circuit is less than that 
in the secondary circuit 

(B) the currents in the two circuits are the same 

(C) the voltages in the two circuits are the same 

(D) the primary current is six times the secondary 


current 
For an ideal transformer: © 
(A) Pin=Pout (C) Pin< Pour 
(B) Pyn>Pour (D) Pin = Pou 


In an ideal 1:8 step down transformer, the 
primary power is 10 kW and the secondary 
current is 25 A. The primary voltage is: 
(A) 25, 600 V (C) 400 V 
(B) 3200 V (D) 50 V 
The rms value of an ac current is: 
(A) its peak value 
(B) its average value 
(C) that steady current that produces the same rate of 
heating in a resistor as the actual current 
(D) that steady current that will charge a battery at 
the same rate as the actual current 
The current which fluctuates from zero to 
maximum and maximum to zero is called: 
(A) Steady current 
(B) Direct current 
(C) Alternate current 
(D) Pulsating Direct current 
Purpose of step down transformer is to make the: 
(A) Input current same as output current 
(B) Output voltage lower than input voltage 
(C) Output current higher than input current 
(D) Output current lower than input current 


62. 


63. 


64. 
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66. 


67. 


68. 


69. 


70. 


71. 


The core of a transformer is made of soft iron 
because: 

(A) Iron is cheaper than copper 

(B) Iron is a good conductor of current 

(C) Iron is a good magnetic substance 

(D) Iron has high melting point 

A magnet is introduced into the coil and a voltage 

is induced across the coil. Which of the following 

factor has no effect on the induced voltage? 

(A) Thickness of the wire of the coil 

(B) The time in which magnet is introduced 

(C) The strength of the magnetic field 

(D) Number of turns of the coil 

weber per meter square is equivalent to: 

(A) newton into ampere into meter 

(B) newton per meter 

(C) newton per ampere 

(D) newton per ampere per meter 

Suppose this page is perpendicular to a uniform 
magnetic field and the magnetic flux through it is 
5Wb. If the page is turned by 60° around an edge 
the flux through it will be: 


(A) 2.5Wb (C) 4.3Wb 
(B) SWb (D) 5.8Wb 
Iweber is the same as: 

(A) 1Vs (C) 1Ts 
(B) 1T/m (D) 1 V/s 


A square loop of wire lies in the plane of the page, 

A decreasing magnetic field is directed into the 

page. The induced current in the loop is: 

(A) counterclockwise 

(B) clockwise 

(C) zero 

(D) up the left edge and from right to left along the 
top edge 

You push a permanent magnet with its north pole 

away from you toward a loop of conducting wire 

in front of you. Before the north pole enters the 

loop the current in the loop is: 

(A) zero (C) clockwise 

(B) counterclockwise (D) to your left 

A transformer has 100 turns on the input side and 

500 turns on the output side. If the rms values of 


. the input voltage and current are 220V and 2A 


respectively, then the output power is about: 

(A) 480 Watts (C) 440 Watts 

(B) 1440 Watts (D) 90 Watts 

A generator supplies 100 V to the primary coil of 
a transformer. The primary has 50 turns and the 
secondary has 500 turns. The secondary voltage 
is: 

(A) 1000 V (C) 250 V 

(B) 500 V (D) 100 V 

The induced emf does not depend on: 

(A) Area of the coil (C) resistance of the coil 
(B) no. of turns of coil — (D) length of coil 

If the emf across the conductor of length 1m 
moving with a uniform speed at right angles to 4 
magnetic field of 0.5T is 2V, the velocity of the 
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73. 


74. 


715. 


76. 


77, 


78. 


79, 


80. 


81. 


82. 


conductor is: 

(A) | ms" (C) 4 ms" 

(B) 2 ms" (D) 8 ms"! 

An emf of 0.003V is induced in a wire when it 

moves at right angles to uniform magnetic field 

with a speed of 4m/s if the length of the wire in 

the field is 15cm, what is the flux density in tesla? 

(A) 0.003 (C) 6 

(B) 0.005 (D) 12 

If a conductor of unit length is moving at 30° 

through a magnetic field of 1 Tesla. If velocity of 

the conductor is 1 ms" then induced emf in the 

rod will be: 

(A) 0.5V (C) 0.15V 

(B) 0.25V (D) 50V 

One can increase the performance of 

transformer by: 

(A) using primary and secondary wires of less 
resistance 

(B) making the sheets of transformer core fully 
insulated 

(C) using methods to increase the flux coupling 
between the coils 

(D) All of these 

A transformer steps down 200 volt to 22V to 

operate a device of resistance 220 ( then current 

drawn from mean by primary coil will be: 


a 


(A) 1A (C) 0.01 A 

(B)0.1 A (D)10A 

The induced current in a loop can be increased 
by: 


(A) Using stronger magnetic field 

(B) replacing loop by a coil of many turns 

(C) moving the loop faster 

(D) All of these 

A rectangular loop of wire with dimensions 0.2m 
x 0.5m is placed in a uniform magnetic field of 
2T. The magnetic field is perpendicular to the 
plane of loop. What is flux in the loop? 

(A) 0.1 Wb (C) 0.3 Wb 

(B) 0.2 Wb (D) 0.4 Wb 

The unit of the quantity AD/At are equivalent to 
those of: 

(A) Voltage (C) Resistance 

(B) Current (D) Electric intensity 

In an ideal transformer, the following factors are 
used: 

(A) Input and output power is same 

(B) Currents are inversely proportional to voltage 

(C) Currents are directly proportional to voltage 

(D) Both “A” and “B” 


_ At which angle the magnetic flux will be half of its 


maximum value: 

(A) 30° (C) 60° 

(B) 45° (D) 90° 

The turn ratio in step down transformer is 100:1 
if current across primary is 1A then current 
across secondary will be: 


(A) 10A (C) 100A 


83. 


84. 


85. 


86. 


87. 


88. 


89. 


90. 


91. 


92. 


93. 


94, 


95. 


(B) 0.01A (D) 0.1A 

According to Lenz’s law, the direction of which of 
the following is always so as to oppose the change 
which causes it? 

(A) Induced emf (C) magnetic flux 

(B) Induced current (D) magnetic induction 

If the speed of rotation of AC generator is made 
four times of its initial value, the percentage 
increase in an induced emf is: 

(A) 100% (C) 400% 

(B) 300% (D) 50% 

The emf induced in a metal ring whose flux is 
changing at the rate of 1 wh/s is: 

(A) 0.5 V (C) Zero 

(B)1V (D) 60 V 

A 1m‘ circular coil of 10 loops is placed parallel 
to changing magnetic felid at 0.3 T/s, the induced 
emf is: 

(A) 0.5 V (C) Zero 

(B)3 V (D) 3.5 V 

The emf induced by the motion of a conductor 
across a magnetic field is called: 

(A) Back emf (C) Directional emf 

(B) Motional emf (D) back emf 

For a step up transformer, we have: 

(A) Vs/Vp> Is/Ip (C) Ip/Is> 1 

(B) Ps/Pp> 1 (D) All of these 

North pole of a magnet is moving towards a face 
of a metallic loop then that face of the loop 
becomes: 

(A) north pole (C) both “A” and “B” 

(B) south pole (D) Mono pole 

If a 3cm of wire is moved at right angle to the 
magnetic field with a speed of 2 m/sec and if flux 
density is 5 Tesla, what is the magnitude of 
induced e.m.f? 

(A) 0.03V (C) 0.3V 

(B) 0.6V (D) 10V 

The number of turns in a secondary coil is twice 
the number of turns in primary coil. An a.c 
source of 200 V is connected across the primary. 
The voltage across secondary is: 

(A) 440 V (C) 200 V 

(B) 100 V (D) 400 V 

Induced e.m.f is: 

(A) Directly proportional to change in flux 

(B) Directly proportional to rate of change of flux 
(C) Inversely proportional to change of flux 

(D) All of these 

A transformer is said to be 100 % efficient if: 
(A) Output voltage = Input voltage 

(B) Output power = Input power 

(C) Output current = Input current 

(D) Output energy = Input energy 

For transformer, if Ns/Np = 2 : 1 then Ip/Is = 

(A) 1:2 (C)4:1 

(B) 2:1 (D) 1:1 


When a transformer is connected to 120 volt A.C 
it supplies 300 volt to device, the current through 
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103. 


104. 


105. 


106. 


107. 


108. 
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Secondary winding is 0.6 amp and _ current 
through primary is 2 amp, the no. of turns on 
Primary is 400. What is the efficiency of 


transformer: 
(A) 75% (C) 85% 
(B) 80% (D) 100 % 


A glass rod of length “L” moves with velocity “v” 
Perpendicular to a uniform magnetic field “B”, 
the emf induced in rod is: 

(A) vBLSin 0 (C) Zero 

(B) vBL (D) Nw ABsin 6 

In the actual transformer, the output is always: 
(A) Equal to input (C) Less then input 

(B) More than input (D) Infinity 

In ideal transformer when potential difference is 
double the current is: 

(A) Doubled (C) Tripled 

(B) Halved (D) Same 

A transformer Steps down the voltage of 220V to 
40V with the help of 40 turns on the secondary 
coil, than number of turns on the primary are: 
(A) 20 (C) 220 

(B) 40 (D) 120 

The instantaneous value of A.C. voltage is: 

(A) V=V, sin (2nft) (C) V = V,sin (2ft) 

(B) V =V, sin (27wt) (D) V = V,sin(ft) 

A transformer changes 12V to 1800V and there 
are 6000 turns in secondary coil, the no. of turn 
on primary coil is: 


(A) 40 (C) 10 

(B) 20 (D) 2 

Which statement is true for Step up transformer: 
(A) I5< I, (C)l, =I, 

(B) I,> I, (D) I; = 21, 


Alternating current changes: 

(A) Its magnitude as well as direction 

(B) Only magnitude but not direction 

(C) Only direction but not magnitude 

(D) Both remains same 

The coil in A.C generator rotates with rotational 
speed of 10 rad/s its frequency is: 

(A) 2x Hz (C) 5x Hz 

(B) S/n Hz (D) x/5 Hz 

The correct relation for transformer is: 

(A) N,N, = 1,1, (C) N/N, =1,/Ip 

(B) N,/I, = Np/Ip (D) N./N,= I)/Is 

The correct relation for transformer is: 

(A) VV, = 1,1, (C) V/V, = I, [ly 

(B) V/I,= V/I, (D) V/V, = l/l, 

For a good transformer, the material of the core 
Should has the hysterics loop of: 

(A) Small area (C) No area 

(B) Large area (D) moderate area 

As a loop of wire with a resistance of 10 Q moves 
in a constant non-uniform magnetic field, it loses 
kinetic energy at a uniform rate of 4,0 mJ/s. The 
induced current in the loop is: 


(A) 0 (C)2.8 MA 


(B) 2 mA (D) 20 mA 
SSA 


110. 


112. 


113. 


114. 


115. 


116. 
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‘aries as function of: 
~ — 7 (C) Current 
(B) Voltage (D) Displacement 
An alternating current is represented by the 
equation I =20sin 100zt. Then what is correct fo, 
peak, rms values and frequency, 
(A) Ip=15 Ay Inns=14.14 A, £50 Hz 
(B) 1,=20 A, Inns=15 A, f=60 Hz 
(C) 1,=20 A, Inms=!4.14 A, ae 100 Hz 
(D) 1,=20 A, Ims=14.14 A, f50 Hz 
The phase at the negative peak is: 


i\ VY 


C)tr 

(A) 1/4 ( 

(B)x/2 (D) 3x/2 
Normally A.C voltmeters are calibrated to 
measure: 


(A) Instantaneous values (C) average value 

(B) Peak value (D) rms value 

An AC generator produces alternating voltage of 
“X” volts rms. The peak value of alternating 


voltage is: 
(A) 1.414X volts (C) X/V2 Volts 
(B) X/2 volts (D) X*/¥2 volts 


Average value of A.C fora complete cycle is: 

(A) Positive (C) negative 

(B) Zero (D) infinity 

At what phase instantaneous value of current 
becomes equal to its rms value: 

(A) 45° (C) 120° 

(B) 90° (D) 180° 


For a plane surface, 50 magnetic field lines are 
passing through a unit area at 30°. The magnitude 
of the flux is: 


(A) 50V3/2 (C) 20/V2 
(B) 50 (D) 50/¥2 
ELECTROMAGNETIC 
INDUCTION 
(SOLUTIONS) 


Tt ————————— 


®s = BA = Tm? = weber 


02. (C) 
®s = BA =(1)(1) = 1Wb 
03. (B) 
Magnetic flux density or flux density, B = o: 
04. (B) 
__xA@ Ab 
=—-N At > & = rv 
05. (C) : 
The Lenz’s law is also a Statement of law of 
conservation of energy that can be conveniently 
applied to the circuits involving induced currents. 
06. (A) 


I= _NA® __NBAA 
RAt ~~ RAt 
If magnetic field is uniform (B = constant) 
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07. (C) 
Transformer works on the 


induction between the two cle OF amutisal 


08. (D) ee ay 
23 255 — 
vp Np! 
V5 =50 x Vp=50 x 220=] 
= 1000 V 
00 . , 
P=e/R>€ =PR=(5x 107 _ 7 
6€=2.2 x10" V =0.22 V (10) =5x 10° 


10. (D) 
e=vBL 
_£_yBL 
I=R-R 
_yp—(vBL vB°L? 
F=ILB (F).s - = 
11.(C) 


According re Lenz's law, “The direction of induced 
current is always so as to oppose th ° 
e chan 
causes the current”. ge which 
12. (A) 
A transformer is an electrical device used to change a 
given alternating emf into a large or small 
alternating emf. It works only on AC. 


14. (A) 


The insulation between lamination sheets should be 
perfect so as to stop the flow of eddy currents. 


Where the magnetic flux through the rectangular 
loop is zero the emf is maximum. 


If we change the resistance of the loop keeping the 
speed same, then the product of “I” and “R” remains 
constant. 
IR = constant 

This constant is the induced emf. 
17, (A) 

Vs_Ns 

For step down transformer g: 

Vs < Vp and Ns <Np | 
, 18.(D) ; 
€, = NBA = (1)BA(2af) = 2nBAf 


19. (C) 


20. (A) 


21. (D) 


22. (A) 


23. (D) 


24. (A) 
25. (C) 


26. (C) 


27. (D) 


28. (B) 


29. (C) 


30.(C) . 


Ip Nea g 
Is Ne 

Ig = 1p/4 = 4/4 ~ 1A 
ce = VBL sinO = (1) )(0.5)sin30" =(),25V 

is closed the magnetic flux will be in 
rder in coil Q and galvanometer shows 
le when “S"” is opened, the 
ce in decreasing order. So, the 
I| be reversed (right deflection) 


When “S” 
increasing © 
left. deflection. Whi 
magnetic flux will b 
direction of current wi 
according to Lenz law. 


there is no change in 


Due to constant current 
f is induced in secondary 


magnetic flux. So, no em 
coil. 


¢ = vBLsin@ 
exL 


When circular loop of wire moves in +x direction, 
| decrease. So, according to 


the magnetic flux wil 
t will be induced in the 


Lenz law clock wise curren 
loop. 


Ad | ABA AB 
=N—=Ns, —_ = f B-t h 
€ At N At Enh slope 0 grap 
Slope of 2 < Slope of 4 < Slope of 3 < Slope ] 

£2 <€4 5 €3 < 61 : 


The induced current and induced emf can be 


increased by 
i Using a strong magnetic field. 


ii. Moving the loop faster. 
iii. Replacing the loop by a coil of many turns. 


In case of DC only change in magnetic flux takes 
place when the stitch “S” is opened or closed. 


As I, is constant. So, there will be no induction due 
to I, in the loop. The current will be induced in the 
loop is only due to increase in 1, (increasing 
magnetic flux). So, by Lenz law the direction of 
induced current is anticlockwise. 


In a step up transformer when the voltage across the 
secondary is raised, the value of current is reduced. 
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glow maximum twice in one cy 
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y of the source is SQW,” * V5 
bh =< 


Unit 12 (Electromagnetic Induction) 
So, the lamp will 


bah the principle behind its use in the electric ‘naa 
supply networks. Power loss by heating effect is As the freque . 

: + maximum brilliance shown by the lamp is Biven h s 

amp per second = twice the freqy ; 


3 “ER” and is reduced by decreasing the current. 

° Max. brilliance of | 

ie transformer is an electrical device used to change a ots 

given alternating emf into a large or small = 2(50) times = 109 tie 

alternating emf. i 
* _ > A A yf ’ 

In a step up transformer when the voltage across the Oa = BAA = (401- 18h) (5.0 10“) 

secondary is raised, the value of current is reduced. = (40)(0) + (-18)( 5.0 x 10) = 90 x 107 wh 

This is the principle behind its use in the electric 

supply networks. Power loss by heating effect is 43. (B) 


“I-R” and is reduced by decreasing the current. 


32. (C) 


When a bar magnet is dropped through the rip, 

According to Lenz law direction of induce cur 

will decrease (oppose) the motion of freely falji, 
leration of bar magnet js leg 


33. (D) 
— € = VBLsinO = (m/s)(T)(m) = Tm’/s bar magnet. So, the acce 
As the square loop of wire lies in the plane of the a0 ay e+ 
page and increasing magnetic field is directed into - (B) Ne Vs_ 4400 
the page. According to Lenz law the induce current 7 Vp = 320 =20 
opposes the increasing magnetic flux. By right hand me 20 x Np = 20 x 100 = 2000 
rule the direction of induce current will be anti Ns = 
clockwise (counter clockwise). si There is no electrical connection between the two 
@~.8 coils but they are magnetically linked with each 
@ ® other. 
@ © 46. (C) 
) : Pou = VIR = (1009/2 = 50 W 
@ Pi, = Pout 


35. (C) 

As the constant current carrying wire is moving Vplp = 50 > Ip = 50/Vp = 50/100 = 0.5 A 
towards the rectangular loop causes to increase the 
magnetic flux in the loop. According to Lenz law the 47. (C) 
induce current opposes the increasing magnetic flux. . 
By right hand rule the direction of induce current 


will be anti clockwise (counter clockwise). 


B duc to 48. (B) 

; ] A® A® 

36. (D) HN oe 
49. (C) 


lans == To = V2 len 
v2 w = 2nf=2n(50) = 100n rad s 


es , : 50. (B) 

The sum of positive a negative peak values Is The average value of alternating voltage or 
usually written as P-P values. alternating current over a cycle is zero, but the 
power delivered in one complete cycle is not zero 


37.(C) 


38. (C) 
Vane = 92 =9 Vo = V2 Vins = V2(220) = 311 V (P=PR or P= VR). 
y2 51. (B) 
39. (B) ’ Compare given equation with 
Dg = P,’ I= I,sin(wt) 
BAcos0 = BA’ =>A’ = Acos® = 1cos60° = 0.5 m* o = 2nf = 100n = f= 50Hz 
40. (D) 52. (B) 
There are two main causes of power loss in the _ The root mean square value of current or voltage is 
transformer. the effective value in the circuit. 
i, Eddy Currents ii, Hysteresis Loss = ee ted ei : 
41. (D) rms 2 = 2 times its maximum value 
53. (C) 


In one cycle, the current becomes maximum twice. 
. When the ring is falling, there is a change of a. 
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54. (D) 


55. (A) 


56. (D) 


57. (D) 


58. (B) 


59. (C) 


60. (D) 


61. (B) 


62. (C) 


63. (A) 


64. (D) 
65. (C) 


66. (A) 


magnetic flux across the ring and an induced current 
is produced in the ring. According to the Lenz's law: 
“The induced current in the ring should oppose the 
cause that produces it”. 

The magnetic field produced by the induced current 
in the ring will oppose the motion of the ring 
towards the bar magnet. So, by right hand rule the 
current will be in anti clockwise direction. 


Io = V2lms = ¥2(100) = 141 V 


When the secondary circuit is open 
Output power = = Zero 

V1, =0 
So, the input power must be zero or very small. 
Thus, a very small current (Ip) flows in the primary 
coil. 


For an ideal transformer: 
Power Input = Power Output 


Velp = Vsls 
Ns lu, 1, 3 
a= g le gls='g 

P,, _ 10000 


Pi,= Vplp => Ve= Ip = "957g ~ 3200V 


The rms value of an ac current is that steady current 
that produces the same rate of heating in a resistor 
as the actual current. 


Max 


A transformer in which voltage across secondary is 
less than the primary is called a step down 
transformer. 

In order enhance the magnetic flux, the primary and 
secondary coils of transformer are wound on soft 


iron core and also hysteresis loop area of iron is very 
small that causes the decreases in hysteresis loss. 


o 
6=-N—— 
Mia 
As thickness of wire relates with resistance and 
induces emf does not depend upon the resistance. 


wom? =T=NA™m”™ 


Dp= (Dg)maxc0S0 = (5)cos30° = 5(0.86) = 4.3 Wb 


67. (B) 


68. (B) 


69.(C) 


70. (A) 


71. (C) 


72. (C) 


73. (B) 


iii. 


iv. 


g=—-NAP = AO = eat | w= IVs 


As the square loop of wire lies in the plane of the 
page and decreasing magnetic field is directed into 
the page. According to Lenz law the induce current 
he decreasing magnetic flux. By right hand 


opposes t 
rule the direction of induce current will be clock 
wise. é 
68 
® 
® ® ® 
® @ 


Current is 
anti-clockwise 


Pot = Fi 


Pou = Vplp = (220)(2) = 440 W 


00 
Vs_Ns yz= BE xVer 5g *100= 1000 


Induced emf does not depend upon the resistance of 
circuit. It depends upon the time rate of change of 


magnetic flux. According to Faraday’s law: 


¢ = vBLsin@ 


€ 2 
Y=BLsind —(0.5)(1)sin90° 4m/s 


¢ = vBLsinO 
= 3x107 _ 
B= sind * (IS x10-sin0" 0-005 F 


e = vBLsin® = (1)(1)(1)sin30° = 0.5 V 


In order to improve the efficiency, to minimize all 
the power: losses: 

Core should be assembled from the laminated sheets 
of a material whose hysteresis loop area is very 
small. : ; 
The insulation between lamination sheets should be 
perfect so as to stop the flow of eddy currents. 

The resistance of primary and secondary coils should 
be kept to minimum. 

As power transfer from primary to secondary takes 
place through flux linkages, so the primary and 
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seco i 
ndary coils should be wound in such a way that 


flux i : 
76.(C) coupling between them is maximum. 


77. (D) 

The induced Current can be increased by: 

1. Using a strong magnetic field. 

Ml. Moving the loop faster. 

il, Replacing the loop by a coil of many turns. 
78. (B) 

A=0.2 x 0.5=0.1 m? 

sg = BA = (2)(0.1) = 0.2 Wb 
79. (A) ~- 


AD 
a aE 
80. (D) 
For an ideal transformer: 
Power Input = Power Output 
Vplp = Vsls 


Vs _ Ip 
Ve ke 


(volt) 


81.(C) 
Dg= (®g)maxcos® = (Dg) maxc0s60° = {Padua 


82. (C) 


‘Is N 
T= No= 100 Is = 100 x Ip= 100 x1 = 100A 


83. (B) 
The direction of induced current is always so as to 


oppose the change which causes the current. 

Lenz’s law refers to induced current not the induced 

emf. 
84. (B) 

&€=NBA®O>Exw 

Er = 4e 

Ae = 3e = 300% 
85. (B) 

~ A®D 

E= Nit =(1)(1)=1V 
86. (C) 
When loop is placed parallel to changing magnetic 
field, then the angle between magnetic field and 
vector area is 90°. 


A® | ABAcos90°_, 
aN Nag 8 


The emf induced by the motion of a conductor across 
a magnetic field is called motional emf. 


A transformer in which voltage across secondary is 
greater than the primary is called a step up 
transformer. 


89. (A) 


Current is 


anti-clockwise 
90. (C) ae en 
¢ = vBLsinO = (2)(5)(3x10~)sin90° = 0.3 
91. (D) os 
Vs N _ 
Vs - NS = =P = 2 = Vs = 2xVp = 2x200 = 
Vp Np Np 2 P 400V 
92. (B) 
A® _A® 
e=-N At mE 


93. (B) . 
For an ideal transformer (100% efficiency) 


Power Input = Power Output 


94. (B) #59 
i. = Ne =2:1 

95. (A) 

Efficiency = eran x 100% 
=v 100% = Feo) * 100% 
= so x 100% = 75% 

96. (C) : 
As glass is an insulator. So, there no free charges in 
the glass rod to produce an induce emf. 

97. (C) 

For an ideal transformer: 
Power Input = Power Output 
But in case of actual transformer 
Power Input > Power Output 
98. (B) 
Vp iI 
Veh YF], 
99. (C) 
Ne_Ve_220_1 
Ns Vs 40 2 
1 i. 
Np ="5_ Ns =" x (40) = 220 

100. (A) 

Instantaneous value of current and voltage is 

V =V, sin (2nft) and I = I, sin (27 ft) respectively. 
101. (A) 

Np_Vp_ 12) 2) 

Ns Vs 1800 300 

Np = x Ns= 305 x (6000) = 40 
102. (A) . 

Vs _Ns_ lb 

Vp Np Is 


Vs > Vp and Ns > Np and Ip> Is 
eee eee SS SS ss ss =~ 
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103. (A) : 
crane current changes its magnitude as well as PAST MDCAT 
irection. . 
(2008-2019) 
104. (B) 1. The Lenz’s law refers to eer . (UITS 2008) 
w = 2nf= 10 > f= 10/2n=5/ : (A) emf 
105. (D) ia (B) Resistance (D) Current 
Vs_Ns_ I 
Vp . Nr ~ 5 Lenz’s law refers to induced current not the 
106. (D) induced emf. 
Vs Ns. b 2. In a step-down transformer the output current 
Vp Np Is . (UHS 2008) 
107. (A) (A) Is reduced (C) Remains same 


Core of transformer should be assembled from the 
laminated sheets of a material whose hysteresis loop 
area is very small. 


108. (D) 
-3 
P=/R=> papa 4, 10 
1=2 x107A = 20 x10°A = 20 mA 
109. (A) 
V=V,sin(at) 
110. (D) 
Compare given equation with 
1 = [,sin(wt) 
1,=20A 


Iams = 0.7071, = 0.707(20) = 14.14 A 
@ = 2nf = 1002 => f= 50Hz 


111. (D) 
112. (D) 
Normally A.C voltmeters are calibrated to measure 
rms value. 
113. (A) 
Vins = Ms 
mms 2 
Xo 
X= 1B > Xo= XV2= 1.414 X 
114. (B) 


‘The average value of alternating voltage or 
alternating current over a cycle is zero. 
115. (A) 


cy 


I 
I,sin@ = io >= sn) = 45° 


Dg = BAcos30° = 50(1)(\[3/2) = 50\/3/2 Wb 


116. (A) 


(B) Is increased (D) None of these 


(B) 

Vs_Ns_lp 

Vp Np Is 

In step-down transformer Vs < Vp , Ns < Np and 
I; > Ip. 

3. Power losses in a transformer can be minimized: 
(UHS 2009) 

(A) By increasing turn ratio 

(B) By decreasing turn ratio 

(C) By stopping the flow of eddy current 

(D) Using material of the core whose hysteresis area 


Power losses in transformer can be minimized by: 


Stopping the flow of eddy current 
Using material of the core whose hysteresis area 
is small. 
4, We have two coils placed close to each other. 
When we switch on the battery connected to 
primary coil while keeping the sliding contact of 


rheostat at fixed position, 

galvanometer: (UHS 2009) 

(A) First increases and then becomes zero 

(B) First increases and then becomes constant at 
same value 

(C) Increases with the passage of time 

(D) Remains zero 


the reading of 


(A) 


At that instant when switch is closed a 
momentarily current flows through the secondary 
coil due to change in magnetic flux. So, 
galvanometer shows deflection. After that the no 


further flux will change. So, current in secondary 
will be zero. 


A loop of 5 turns of wire is placed in uniform 


magnetic field of 0.5 T, then area of loop shrinks 
at a constant rate of 10 m’/s, the emf induced is: 


(UHS 2017) 
(A) 2.5 V (C) 250 V 
(B) 25 V (D) 0.25 V 
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_ AA 
= na(4) = (5)(0.5)(10) = 25 V 
6. The pl i i 
‘cleat at negative peak of AC voltage is: 
(A) 1/2 (C) 2n/3 
(B) x (D) 3n/2 


= V = V, sinO = V, sin(37/2) = V, sin270° = — Vo 
‘ A metal rod of length 10.0 cm is moving at a 


speed of 0.5 m/s in a direction perpendicular to a 
0.20 T magnetic field. Find the emf produced in 
the rod: (UHS 2018) 

(A) 1.0* 10° V (C) 1.0 x 107° V 
(B) 0.50 x 107° V D) 2.0 x 10° V 


(0.5)(0.2)(0.1)sin90° = 1 x 10 V 


8. In a practical transformer mutual induction 
between primary and secondary coils takes place. 
In such transformer what can be deduced about 
the power: (UHS 2018) 
(A) Power output > Power input 
(B) Power output = Power input 
(C) Power output 2 Power input 

(D) Power output < Power input 


In actual transformer 
Power output < Power Input 


9. Lenz’s law in electromagnetic induction is the 
direct consequence of the principle of 


conservation of: (UHS 2018) 


(A) Momentum (C) Charge 
(B) Ener (D) Mass 


(B) 


statement of energy } 


Lenz's law is the 
conservation. 
If we give a direct current to the transformer’s 
primary coil, then there will be: (UHS 2019) 

(A) Less emf produced in the secondary 

(B) No emf produced in the secondary 
(C) Equal emf produced in the secondary 
(D) Mor f produced in the seconda 


10. 


B 
_ The principle of transformer is mutual induction. 
But direct current cannot do induction. 
If we change the 
rotating the coil in a constant magne 
rate of change if this flux is: (UHS 2019) 
(A) Proportional to the emf produced in it 
(B) Proportional to the change in magnetic field 
(C) Proportional to the resistance of coil 
D) Proportional to the material of coil 


tic field, the 


11. 


(A) 
By Faraday’s law of electromagnetic induction 


magnetic flux linking a coil by. 


~vy 


\ 


12. An alternating voltage V (in volts) is represe 
by the equation: 

v = 300 sin(100nt) 
What is the value of “f for this voltage? 


(UHS 2019) 
(A) 25 Hz (C) 50 Hz 
(B) 200 Hz (D) 100 Hz 


V = 300 sin(100mt) 


Compare the above equation with 


V = Vz sin(wt) 
w = 100n => 2nf = 100 x 


f=50 Hz 
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_ Tan Qis equal to 


DEFORMATION 
OF SOLIDS 


‘Strain in solids: 

(C) volumetric 

(D) bulk 

y with the strain till: 


(A) tensile 
(B) shear 
Stress is increased linear| 
(A) elastic limit (C) proportional limit 
ais (D) all of these 

ich of the following j : 
stress of the restarkaie eoteey ee meee 
(A) tensile stress (C) yield stress 
(B) fracture stress (D) ultimate tensile stress 
Within the elastic limit, if stress is increased, the 
modulus of elasticity would: 
(A) increase (C) remain constant 
(B) decrease (D) any of these 
A cube with 2.0 cm sides is made of material with 
a bulk modulus of 1 x 105 N/m. When it is 
subjected to a pressure of 1.0 x 10° Pa the length 
of its any of its sides is: 
(A) 0.85 cm (C) 1.15 cm 
(B) 1.0 cm (D) 2.0 cm 
Volumetric strain is defined as: 
(A) initial volume divided by final volume 
(B) change in volume divided by final volume 
(C) change in volume divided by initial volume 
(D) Both (A) & (B) 
Energy is stored in deformed material as: 
(A) kinetic energy 
(B) potential energy 
(C) mechanical energy 
(D) elastic potential energy 
A steel wire, 20 mm in diameter, is fastened to a 
log and is then pulled by a tractor. A force of 314 
N is required to pull the log. The stress in the wire 
will be: 


(A) | MPa (C) 3.14 MPa 

(B) 1.57 MPa (D) 2.71 MPa 

Which of the following substances possesses the 
highest elasticity: . 

(A) Rubber. (C) Steel 

(B) Glass (D) Copper 


What is the S.I unit of modules of elasticity of 
substances: 

(A) Nm 

(B) Nm"! 

(C) Jm™* 

(D) Being number, it has no unit 

The bulk modulus is a proportionality constant 
that relates the pressure acting on an object to: 
(A) the shear 

(B) the fractional change in length 

(C) the fractional change in volume 

(D) Young’s modulus 

Which one of the following physical quantities 
does not have the dimensions of force per unit 


14. 


16. 


19. 


20. 


21. 


22. 


23. 


area? ; 
(A) Stress (C) Strains 

(B) Young’s modulus (D) Pressure 

A rubber cord of cross sectional area 2cn 
length of Im. When a tensile force of 10N is 
applied, the length of the cord increases by Icm. 
What is the young’s modulus of rabber? 

(A) 2 x 10° Nm™ (C)5x10°Nm™ 

(B) 0.5 x 10° Nm™ (D) 0.2x10° Nm™ 
A wire of length “L” is stretched by a length “L 
when a force “F” is applied at one end If the 
elastic limit is not exceeded, the amount of energy 
stored in the wire is: ; 

(A) FL (C) % (FL) 

(B) F/L? (D) % FL" — 
When a force is applied at one end an elastic wire, 
it produce a strain “e” in the wire. if “y” is 
young’s modulus of the material of the wire, the 
amount of energy stored per unit volume of the 
wire is given by: . 

(A) Ye (C) '% Ye" 

(B) Ye" (D) % Ye" 

A wire, suspended vertically from one end, is 
stretched by attaching a weight of 20N to the 
lower end. The weight stretches the wire by Imm. 
How much energy is gained by the wire? 

(A) 0.01J (C) 0.02) 

(B) 0.04) (D) 1.0) 

A certain stress applied to an elastic material 
produces a certain strain in it. If the elastic limit 
is not exceeded, the energy gained per unit 
volume of the material is given by: 

(A) Stress/strain (C) % (stress x strain) 

(B) Stress x strain (D) (stress x strain) 

A certain wire stretches 0.90 cm when outward 
forces with magnitude “F” are applied to each 
end. The same forces are applied to a wire of the 
same material but with three times the diameter 
and three times the length. The second wire 
stretches: 

(A) 0.10 cm (C) 0.30 cm 

(B) 0.90 cm (D) 2.7 cm 

A force of S000N is applied outwardly to each end 
of a 3.14 m long rod with a radius of 10:0 cm and 
a Young’s modulus of 125 x 10° N/m’, The 
elongation of the rod is: 


7 has a 


(A) 0.02 mm (C) 0.04 mm / 
(B) 0.14 mm (D) 0.55 mm 
Which two substances are normally both 


crystalline? 

(A) Copper and diamond (C) copper and glass 

(B) Diamond and glass (D) diamond and rubber 
Materials that undergo plastic deformation before 
breaking are called: 

(A) Brittle (C) Ductile 

(B) Amorphous (D) Polymers 

The graph shown was plotted in an experiment on 
a metal wire. The shaded area represents the total 
Strain energy stored in stretching the wire. How 
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26. 


27. 


28. 


30. 


31. 


ot ws wunuay 
should the axes be labeled? 
y 


2) 


| tA) 

| (B) Mass | Extension _| 
| (C) Strain [Energy 
| (D) Stress [Strain _| 
A metal rod of Young modulus 2 x 107 Pa 
undergoes an elastic strain of 0.06%. The energy 
per unit volume stored in Jm? is: 

(A) 3600 (C) 7200 

(B) 1800 (D) 900 

Formation of large molecule by joining small 
molecules is: 

(A) Fusion (C) Polymerization 

(B) Crystallization (D) Subtraction 

Any alteration produced in shapes, length or 
volume when a body is subjected to same internal 
force is called: 

(A) Stiffness (C) Ductility 

(B) extension (D) deformation ~ 

In stress-strain experiments on metal wires, the 
stress axis is often marked in units of 10° Pa and 
the strain axis is marked as a percentage. This is 


shown for a particular wire in the diagram: 
a ee 


X 
Force Extension 


xX 


Y 
Aas 


Stress / 10" Pa 


H 
5 


Strain / % 
What is the value of the Young modulus for the 
material of the wire? 
(A) 6.0*10’ Pa 
(B) 7.5 x 10° Pa 
The area under stress-strain graph is: 


(C) 1.5*10° Pa 
(D) 6.0x10° Pa 


(A) Power (C) Energy density 

(B) Momentum (D) Impulse 

Examples of brittle substances are: 

(A) Glass (C) Copper 

(B) Lead (D) Iron 

For a wire, Hooke’s law is obeyed for a tension 
“F” and extension “x”. The Young modulus for 
the material of the wire is “E”. Which expression 
represents the elastic strain energy stored in the 


wire? 

(A) SEX (C) Sx 

(B) Ex (D) Fx 

A steel string on an electric guitar has the 
following properties. Diameter = 5.0 x 107m 
Young modulus = 2.0 x 10''Pa tension = 20 N The 
string snaps, and contracts elastically. By what 
percentage does a length “L” of a piece of the 
string contract? 


32. 


34. 


36. 


37. 


38. 


39. 


40. 


41.. 


42. 


— 
w (D) 1.3*10 “MY 


defines clastic and plastic 


Which row best 
; rere 
behavior of a mater inl? 


Elastic behavior of a 


Plastic behavior of a 


in 
material material 

Extends only within: the Extends beyond the limit op 
limit of proportionality sroparlionality 


horizontal loree— 


las 
extension Curve 
Extends continuously under 


Ilas oa linear foree 
extension Curve 
a steady load 


Returns to its original Sullers 
shape and size deformation 
The Young modulus of steel is determined using y 


length of steel wire and is found to have the value 
“Ee”, Another experiment is carried out using g 
wire of the same steel, but of twice the length ang 
half the diameter. What value is obtained for (he 
Young modulus in the second experiment? 

(A) 4“ E (C)ZE 

(B) E (D) 2E 

Crystalline solids are also: 

(A) Metals (C) lonic compounds 
(B) Ceramics (D) All of them 
Young’s Modulus for copper iss : 

(A) 25 x10? N/m (C) 55x10" Nim 

(B) 100«10” N/m” (D) 110x10” N/m? 
Strain is dimensionless and has: 

(A) Units (C) No units 

(B) SI units (D) mn! 
Compressibility is the reciprocal of: 

(A) Young modulus (C) Shear modulus 

(B) Bulk modulus (D) Tensile modulus 
The ability of a material to be hammered, 
pressed, bent, rolled, cut, stretched into usefuj 


permanent 


shape is: 
(A) Toughness (C) Ductility 
(B) Stiffness (D) malleability 
The Young modulus of elasticity is “Y”. If the 
forces is increased such that the extension 
produced becomes double of its initial value then 
Young Modulus is: 
(A) Double (C) Halved 
(B) Unchanged (D) one fourth 
A hydraulic press contains 0.25m° oil of bulk 
modulus 5.0 x 10° Pa The change in volume of oil 
when subjected to pressure increase of 1.6 x 10° 
Pa is: 
(A) 8.0 x 107 m? (C) 4.0 x 107 m’ 
(B) 2.0 x 107 m’ (D) 107 m’ 
Crystal lattice is a repetition of: 
(A) Atoms (C) Molecules 
(B) Unit cell (D) All of them 
What is represented by the gradient of a graph of 
force (vertical axis) against extension (horizontal 


axis)? 
(A) Elastic limit (C) stress 
(B) Spring constant (D) Young modulus 
= —— 


Scanned with CamScanner 


43. 


44. 


45. 


46. 


47, 


48. 


49. 


50. 
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If the stress increased on 
yield strength of the mate 
(A) Plasticity 

(B) Still in elasticity 


4 material is beyond the 
rial is called: 

(C) Elasticity 

we (D) Proportional limit 
wire Is stretched such that its length becomes 
our times then relation between stress and Young 
modulus for the given wire is: 

(A)o=Y (C)o=3 Y 

(B)o=2Y (D) s=4yY 

The strain energy is given by: 


l 

(A) U= 7AL(stress x strain) 
I 

(B) U= 3(stress x strain) 


l 
(C)U= SAL (stress x strain) 


l 
(D) U=5(stress x strain)! 


It is revealed from experiments that young’s 


modulus of a wire is equal to stress necessary to 
make the length of wire: 
(A) 2 times (C) 3 times 
(D) 4 times 


The work done in increasing the length of 1m long 
wire of cross sectional area 1 mm? through 1 mm 
will be (if Y =2 x 10'' Nm?) 

(A) 10.1 J (C) 10J 

(B) 0.1 J (D) 250 J 

The measure of deformation of solid when stress 
is applied to it is called: 

(A) Elastic constant (C) plasticity 

(B) Strain (D) Elastic limit 

The force required to stretch a steel wire 2 cm? in 
cross section to double of its length if: (Y=2x10" 
N/m’) 

(A) 4x 10" N (C)2 x 10’N 

(B) 1 x 10’N (D) 8 x 10’N 

Which of the following has same units and 
dimensions: 

(A) Pressure and stress 

(B) Stress and strain 

(C) stress and elastic constant 

(D) both “A” and “C” 

A 30 m long wire is subjected to stretching force 
and its length increases by 15 cm. The % age 
elongation which the wire undergoes: 

(A) 0.5 % (C) 2.5% 

(B) 0.25% (D) 5.0% 

The stress versus strain graphs for wires of two 
materials “A” and “B” are as shown in the figure. 
If “Y,” and “Y,” are the Young’s modulii of the 
materials, ss 


(B) Jrimes 


A 
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62. 


63. 


(A) Yp=2Ya (C) Yu=3Ya 

(B) Ya _ Ys (D) Ya = 3Y5 

Area under force extension graph is equal to: 
(A) Stress energy (C) Young's modulus 
(B) Strain energy (D) All of these 

The strain energy is given by: 


(A)3 (Aan) (2) a) 
mais) 


What amount of work is done in increasing the 
length of a wire through unity? 

(A) YL/2A (C) YA/2L 

(B) YL7/2A (D) YL/A . 

If the work done in stretching a wire by Imm is 2 
J, the work necessary for stretching another. wire 
of the same material but with double the radius 
and half the length by 1 mm is in joules: 

(A) 16 (C) 4 

(B) 8 (D) “% 

One end of a steel wire of area of cross section 3 
mm’ is attached to the ceiling of an elevator 
moving up with an acceleration of 2.2m/s*. If a 
load of 8 kg is attached a tits free end, then the 
stress developed in the wire will be: : 

(A) 8 x 10°N/m* (C) 20 « 10° N/m 

(B) 16 x10°N/m° (D) 32 10°N/m* 

If by applying a force, the shape of a body is 
changed, then the corresponding stress is known 
as: 

(A) Tensile stress (C) Shearing stress 

(B) Bulk stress (D) Compressive stress 
Young's modulus of a wire is “Y”, strain energy 
per unit volume is “E” then its strain is given by: 


Y E 
OAS orf 


(B) \/2E/Y (D) 2EY 


Young modulus of elasticity is: 


FxAL FxA 
(GL (©) CXL 

FxL 
(B) AXAL (D) FxAxALxL 


When the opposite faces of a rigid cube are 
subjected shear stress, the shear strain Aa/a is 


given by: 

(A) tané (C) cos 

(B) sin® (D) cot® 

The bulk modulus for an incompressible liquid is: 
(A) Zero (C) infinity 

(B) Unity (D) between 0 and | 


A wire stretches 8 mm under a load of 60 N. A 
second wire of the same material, with half the 
diameter and a quarter of the original length of 
the first wire, is stretched by the same load. 
Assuming that Hooke’s law is obeyed, what is the 


’ extension of this wire? 


(A) | mm 


C)8 
(B) 4mm ien 


(D) 16 mm 
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64. A 100 N force stretches the length of a hanging (B) Forbidden band (D) All of these ' 


66. 


67. 


68. 


69. 


70. 


71. 


72. 


73. 


74. 


75. 


wire by 0.5mm. the force required to stretch a 
wire of same material and length but having four 
times the diameter, by 0.5mm is: 

(A) 100 N (C) 1200 N 

(B) 400 N (D) 1600 N 

The ratio of diameters of two wires of same 
materials is n:1. The length of each wire is 4m. On 
applying the same load, the increase in length of 
thin Wire will be (n> 1); 

(A) n° times (C) 2n times 

(B) n times (D) (2n+1) times 

Two steel wires of lengths 1 m and 2 m have radii 
1 mm and 2 respectively. If they are stretched by 
forces of 40 N and 80 N respectively, then the 
ratio of their elongations is: 


(A) 1:2 (C)2:1 

(B) 1:4 (D) 1:1 
Young-modulus of a perfectly rigid object is: 
(A) One (C) zero 

(B) Infinity (D) negative 


With increase in temperature the modulus of 
elasticity: , 

(A) Decreases (C) remains constant 

(B) Increases (D) becomes zero 

The table shows a load applied to four wires and 
the cross sectional area of each. Which of the 
wires is subjected to the 


Cross-sectional 
4 
area /mnz™ 


Two steel wires “P” and “Q” have lengths “L” 
and “2L” respectively, and cross sectional areas 
“A” and “A/2” respectively. Both wires obey 


: ._ TensioninP 
Hooke’s law. What is the ratio ————— 
Tension InQ 


both wires are stretched to the same extension? 
(A) 1:4 (C) 2:1 

(B) 1:2 (D) 4:1 

The substances which have partially filled 
conduction bands are called: 

(A) Insulator (C) Semiconductor 

(B) Conductor (D) Super conductor 
The conductivity of the metals is of the order of: 


(A) 10! (Om) (C) 107 (Om) 
(B) 10'°(Qm)~ (D) 107! (Qm)— 
‘Which of the following has low energy gap? 
(A) Conductors (C) Insulators 
(B) Semiconductors (D) All of these 
The substance which has empty conduction band 
is called: 
(A) Insulator (C) Conductor 
(B) Semiconductor (D) All of these 
_A vacant or partially filled band is called: 
(A) Valence band (C) Conduction band 


When 


ou 


70. At 0K, a piece of “Ge” or “Si’ is a perfect: 
(A) Insulator (C) Semiconductor 


(B) Conductors (D) Super conductors 


77. Energy band theory based on: 
(A) Quantum theory 
(B) Atomic model 
(C) Wave mechanical model 
(D) String theory 
78. Materials in which valence electrons are tightly 
bound to their atoms at low temperature are 


called: 
(A) Semi conductors 
(B) Insulators 


79. The valence energy band can never be: 
(A) Filled (C) Partially filled 


(B) Empty (D) None of these 
The electrons in the outermost shell of an atom 


are called valence electrons and the energy band 
electrons -is known as valence 


(C) Super conductors 
(D) Conductors 


80. 


occupying these 
band, it is: 
(A) completely filled 
(B) partially filled 
(C) completely empty ' 
(D) either completely filled or partially filled 
81. There is no physical distinction between the two 
bands which ensures the availability of a large 
number of free electrons in: 
(A) Conductors (C) Insulators 
(B) Semi Conductors (D) Superconductors 


DEFORMATION 
OF SOLIDS 
(SOLUTIONS) 


01. (B) 
When the opposite faces of a rigid cube are subjected 


to shear stress, the shear strain produced is given by 


ZY 


Shear 
stress 


A 
y=—=tan 6 


For small values of angle “6”, measure in radian, 
tan® = 0, so that 
: y=0 

02. (C) 
At initial stage of deformation the stress increases 
linearly with the strain till a point on the curve called 
proportional limit (cp). 

03. (D) 
The maximum stress that a material can with stand is 
called ultimate tensile strength and can be regarded 
as the nominal stress. 
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04. (C) 


The ratio of stress to the strain for a given material is 
always constant provided that the applied force pas 
too great. Such constant is referred as mod we 
elasticity. Hence emulis GF 
Stress 
Strain 


ts unit is same as tl 2 ; bend 
I hat of stress i.e. N m™~ or pascal. 


Modulus of elasticity = 


05. (D) 
FV 


F/A V 
f= = pv: 


K=AviV 
= 5 8x 10° _ 6 3 
= (1x10°) x Ty gs = 8x10" m 
Aa = (2°x10)!* = 2cm 


06) ee 
A strain produced in an object as a result of 
volumetric stress is called volumetric strain. 
Mathematically it is expressed as: 


changeinvolume AV 


/ etric strain= ——- = 
Volum original volume Vv 


07. (D) ; ; 
Energy is stored in deformed material as elastic 


potential energy (strain energy). 


I 
Strain energy = 5FAL 


08. (A) 


4(314 400 


=F xO 4x10 1x10° Pa= IMPa 


00, (C) 
In given substances to produce same strain more 


stress will be applied on steel. 


10. (A) 
stress 


strain 


Nm~ 3 
—=Nm~=Pa 
no unit 


Elastic modulus = 


11.(C) 
The ratio of applied stress to the volumetric strain is 


called Bulk modulus. Mathematically it Is 


expressed as: 
,__F/A 
K-aVV 


Stress, Elastic modulus, pressure and energy density 
have same SI base units and dimensions [ML™'T”]. 


y= ee 5 x 10 Nim? 
AxAL — o m2) 
ag (2x107)(1x10™) : 
I 
Energy = FAL = aFL 
15, (D) ‘ 


. I] 
Energy density = 5o¢ = x Yee = aye! 


16. (A) 


18. (C) 


19. (C) 


20. (C) 


21. (A) 


22. (C) 


24. (A) 


25. (C) 


26. (D) 
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lL. 1 
Energy = 5FAL = 3(20)(1x10) = 0.01 J 


ee eee | 
Energy density = 7OE = 5(stress)(strain) 
_ xb _ PxL  4Fxb 
= AxAL = OE Any “adky 2 AL 
L» lyn d° 3L, df? 
in Tae == —L,=+ 
AL; L,*do Ly “9d, 3 
AL, 0.9 
Al. =—S1=77=03 em 
, __FxL FxL  FxL 
Y= = = 
AxAL ~ AxY mrxY 
5000x3.14 500 | 
125 * 107 m 


~ 7 (100 x107)x(125x105) 
= 4x 107° m= 0.04 mm 


Copper and diamond both are crystalline. 


The substances which undergo plastic deformation 
are called ductile substances. 


A 
Extension —_-» 


4 Ls 1 : ; 
E = 50 = >(Yeje=3Ye° = 3(2x1 0')(6x107)° 
= (10'7)(36x10~) = 3600 J/m’ 


Polymers are massive long chain synthetic materials 
formed by combination of relatively simple 
molecules in polymerization reaction. 


Any change in shape, volume and length of an object 
when it is subjected to some external force is called 


. deformation. 


27.(D) 


28. (C) 


29. (A) 


Young’s modulus = slope of stress-strain graph 
pun 6 x10° N/m” 
“0 


, l ‘ 
Area under Stress—strain curve = 5(stress)(stain) 


= energy density 


The substances which break. just after the elastic 
limit is reached are called brittle substances. Such as 


Glass and high carbon steel. 


CS 
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_ 30.(C) 


Strain energy = : FAC =3 Fx 
31. (B) 
2 FxL 
AxAL 
ge ae 4(20 


AL e 
= 0.51x107 x100% =5.1 x 107% 


L 

32. (D) 

I. Elastic behaviour of material means that the 

. body Returns to its original shape and size. 
ii. Plastic behaviour of material means that the 

body Suffers permanent deformation. 

33. (B) 

Young's modulus depends upon: 


i. Nature of material ii. Temperature 
34. (D) 
Metals like Cu, Fe, Zn and some compound like 
sodium chloride and ceramics like zirconia are 
crystalline solids. 
35. (D) : 
Young’s Modulus for copper is 110 x10° N/m’. 
36. (C) 
Strain is unit less a dimensionless quantity. 
37. (B) 
Compressibility is the reciprocal of Bulk modulus. 
Compressibility = Sui podahe 
38. (C) 
The ability of a material to be hammered, pressed, 
bent, rolled, cut, stretched into useful shape is 
ductility. 
39. (B) 
Young’s modulus depends upon: 
i. Nature of material ii. Temperature 
40. (A) 
_ FIA 
AV/V 
ay = Ee = ped) = (1.6107) x OG = 8x10" me 


41. (B) ; 
A crystalline solid consists of three dimensional 


pattern that repeats itself over and over again. This- 


basic structure is called unit cell. The whole structure 
7 obtained by the repetition of the unit cell is known 
as crystal lattice. 
42. (B) 
Slope of force—extension graph = Ax 
= spring constant 
43. (A) 
If the stress is increased beyond the yield point or 
elastic limit of the material, the specimen becomes 


permanently changed and does not recover its 
original shape or dimension after the stress is 
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removed. This type of behavior is called Plasticity, 


44. (C) ; 
A wire is stretched such that its length becomes four 


times, then e = 3 
Yetoo=Ve=sy 
45. (A) . 
Strain Energy 


Strain Energy density = V 


= U(stress x strain) 


Strain energy = SV(stress x strain) 


= FAL(stress x strain) 


46. (A) 
y=2 
The Young’s modulus and stress are numerically 
equal to each other only ife = | 
E= a =]=>AL=L 
Final length would be doubled to the initial length, 


. 1 (YAAL~ 
Strain energy =O\_L 


1 —6 107° 
_ 1 (@xt0 10"(109) _ 6, 


yi 1 


47. (B) 


48. (B) 
It is the measure of deformation in a solid under the 


influence of some external force. 
49. (A) 
y=25y=PAK p-vac 
If length of wire becomes doubled by stretching, then 
e=1 
F =(2x10"')(2x10~)(1) =4 x10’ N 
50. (D) 


; stress _Nm™~ = : 
Elastic modulus = edn ho Unik Nm~= Pa 


51. (A) 
15cm 


on = Sb = - 
Elongation = L x100% = 3000 cm x100% = 0.5% 


52. (D) 
Young’s modulus = Slope of stress-strain graph 


= tand 
Y,_tan60° 3 ; . 
. _ a - 
53. (B) 


= Strain energy 
= Area of AAOB 


=} x (OA\AB)=5 CF 


Work done 
Strain energy 


Scanned with CamScanner 


Strain energy = ; 
55. (C) 
Strainenergy = t (PAs) 
AsA C, =| 
inomey=5CE 
trainenergy = = 5(—7 
56. (A) 
i _1(EAAL*) _ (EnrAL* 
SmI ENeTEY, U=5 ( 7 ) _ (frat) 
E 
Uc L | 
U;_ bi ry Ly 2ryy 
U, L3 x Li? * rn =§ 
Uz = 8U, = 8(2) = 165 
57. (D) 


As the elevator is moving upward, so tension in the 

wire is given by 

T = F = m(gta) = 8(9.8+2.2) = 8(12) =96 N 

-— = = 6 

=A 3x10? 32 x10° N/m? 

58. (C) 
A stress that causes a change in ape of an object is 
called shear stress. 

59. (B) 


—_— lo 2 26 2E 
E= j0e =5(Yeje=5Ye > -F seen /¥ 
60. (B) 
_o_ FIA __Fxl 
B= ALL AxAL 
61. (A) 


When the opposite faces of a rigid cube are subjected 
to shear stress, the shear strain produced is given by 
—, 


— 
2 


=tan@ 


For small values of angle “6”, measure in radian, 
tan8 = 0, so that 


64. (D) 


65. (A) 


66. (D) 


67. (B) 


68. (A) 


69. (A) 


70. (D) 


71. (C) 


AL; = AL, = 8mm 
y =e — p- AYAL _xd°VAL ; 

MAL”: 6k’ COULC Ped 

F,_ dy (4d) _ 
F, de d," =e 
F, = 16F, = 16(100) = 1600N 

FxL Fxb 4FxL 
ORAL, = AxY nex = Aba g 
AL; _d)_ 

AL, de" ? =) AL2 =(n") AL, 

FxL FxL FxL FL 
VAL AR RO 
AL, Fy ly 40 1 27 
Aly Fo" lar? 80° 2" 


No strain is produced in a perfect rigid body due to 
stress. € = 0 


Young’s modulus depends upon: 
i. Nature of material ii. Temperature 
It decreases with increase in temperature. 


5, - fr ~ 1500 
1A, 0.25 


Fe = 2000 — 5 000N/mm? 


= 6000N/mm* 


Q 
nD 
i 


== » 5350N/mm?” 


2170N/mm* 


uv 


a a 
iT] Il 


AYAL A 
Y= — A L >Fa L 


Tp_Fe_ Ap Lo_ Ap 2be_y 
To Fo Ag Lp Ap2- e 


According to energy band theory the semiconductors 

are those materials which have 

i. Partially filled conduction band. 

ii. Partially filled valance band. 

iii. A very narrow forbidden energy gap (of 
the order of 1 eV) between the conduction 
and valance bands. 
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- 72.(C) 


73. (B) 


74. (A) 


75. (C) 


76. (A) 


77.(C) 


78. (A) 


79. (B) 
80. (D) 


81. (A) 


Solids like metals posses a high conductivity of 
ee | = y 
order of 10’(Qm)* are called conductors. 


By definition of semiconductors according to energy 
band theory. A very narrow forbidden energy gap (of 
the order of | eV) between the conduction and 


valance bands. 


According to energy band theory the insulators are 

those materials which have 

I. Empty conduction band (no free electrons). 

ii A full valance band. 

iil, A large energy gap (several eV) between 
valence and conduction band. » 


The band above the valence band that contains free 
electrons which are responsible for the flow of 
electric current through solids is called conduction 
band. It may either be empty or partially filled with 


electrons. 


At OK, there are no electrons in the conduction band 
and their valence bands are completely filled. It 
means at OK, a piece of Ge or Si is a perfect 


insulator. 


The conventional free electron theory based on 


Bohr’s atomic model fails to explain completely the 
wide variation in the behavior of above three 
materials but energy band theory based on the wave 
mechanical model is quite successful in this respect. 


ductors increases with 
at low temperature their 
lators and at 0 K they 


The resistivity of semicon 
decrease in temperature. So, 
behaviour going towards insu 
become perfect insulators. 


e outermost shell of an atom is 
It may either be completely 
d can never be empty. 


The occupying th 
called valence band. 
filled or partially filled an 


The occupying the outermost shell of an atom is 
called valence band. It may either be completely 
filled or partially filled and can never be empty. 


Those materials which have plenty of free electrons 
for electrical conduction are called conductors. In 
conductors the valence and conduction band are 
overlapping in such a way that there is no physical 


distinction between them. 


Se SP. tote. 


PAST MDCAT | 
(2008-2019) 


f the following is the most ductile?; 


I. Which 0 
ULIS 2008 
(A) Ate (C) Cast Iron 
(B) Co} er (D) High carbon steel 


d metals are ductile in 


(B) 


Copper is pure metal an 


nature. 


retched by 4 force which causes an 


2. A wire is st wn 7 
extension. The energy Is stored in it only when; 

UHS 2011) . 
of wire is proportional to force applied 


(A) Extension 
(B) The cross-s f the wire remains 

constant a 
(C) The wire js not stretched beyond its elastic limit 


(D) The weight of wire is negligible 


ection area O 


he stretched wire only within 


Energy stored in t 
the elastic limit. 
Which statement is correct: (VIS 2011) 
(A) Elasticity is that property of body which enables 


body to regain its original dimension 

(B) Elasticity is that property of body does not allow 
jt to return its original shape 

(C) Elasticity is that property of a body that allows it 
to retain its original shape and dimension after 
the stress is removed 

(D) Elasticity is that property 0 

Hook's law a 


rty of a body that allows it 
hape and dimension after 


f a body that obeys 


(C) 


Elasticity is that prope 
to retain its original s 
the stress is removed. 
4. The ratio of tensile stress 
called: (UIIS 2012) 

(A) Modulus of elasticity 
(B) Bulk Modulus 


and the tensile strain is 


(C) Young’s Modulus 
(D) Shear Modulus 


Tensile stress 
Tensile strain —€ 
5. A wire is stretched by a force “F” which causes an 
extension “Ax”, the energy stored in the wire.is: 
(UHS 2012) 


(A) FAx 


Young’s modulus = 


(C) Srax? 


(B) 2FAx (D) 3FAx 


. 1 
Strain energy = a(force )(extension) = SFX 


6. The stress-strain graph, deduced the following 
limits reach successively: (UIIS 2013) 


AA 


eueenenees 
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(A) Proportional limit, elastic limit, yield limit 
(B) Proportional limit, yield limit, elastic limit 
(C) Yield limit, elastic limit, proportional limit 
(D) Elastic limit, proportional limit, yield limit 


7. A 4.0 m long wire is subjected to stretching force 
and its length increase by 40 cm. The percent 
elongation which the wire undergoes is: (UIS 2013) 
(A) 0.10 % (C) 10% 

(B) 40 % (D) 20 % 


- AL o, . 40 
elongation = 7 * | 00% = 359 * 100% = 10% 


8. Three graphs for three types of materials are 
shown in the figure. 
F) = v 
= = = 
n wi 7 
Strain Strain Strain 


Which row describes the correct materials? (UIS 2014) 


xX Y Z 
[Polymer —| Brite | Ductile 1 


Graph “X™ represents the ductile material. 

Graph “Y” represents the brittle material. 

Graph “Z” represents the polymeric material, 

9, Which feature of the following graph represents 
Young’s Modulus? (UHS 2014) 


Strain 


Stress 
(A) Area under graph 
- (B) Gradient of the graph 
(C) Reciprocal of the gradient 
(D) Product of gradient area of the curve_ 


(C) 
strain 
stress 


Gradient (slope) of graph = 


_ stress 
~ strain 
= Young’s modulus 


10. “Strain energy in a deformed material is stored in 


Reciprocal of gradient of graph 
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the form of: (UIIS 2015) 
(A) Elastic energy 


(C) Plastic energ 
(B) Potential energy . 


(D) kinetic enerey 


Strain energy in a deformed material is stored in 
the form of potential energy. 


Il. A wire of area of cross-section “A” and original 
length “(” is subjected to a load “L” , A second 
wire same material with an area is “2A” and 
length “2C” is subjected to the same load “L”, If 
the extension first wire is “X” and second wire is 
“Y” find the ratio “X/Y”. (US 2015) 


l 
(A); (C)1 
l 
(B)5 (D) 2 
F/A 
Ysera 
4G _ 4 A 
AC, ~ C5 A; 
12. The ratio of applied stress to the volumetric strain 
is called: (UHS 2016) 
(A) Bulk modulus (C) Tensile modulus 


(B) Shear modules (D) Young’s modulus 


Volumetric stress 


Buk modulus = Volumetric strain 


13. The wire made of copper belongs to which 
specific kind of material? (UIS 2016) 

(A) Ductile material (C) Brittle material 

(B) Tough material (D) Deformed material 


All metals are ductile. (They break after plastic 
deformation) 
14, A 1.25 cm diameter cylinder is subjected to a load 
of 2500 kg. Calculate the stress on bar: (UIIS 2017) 
(A) 2x 10°Pa 
(B) 200 Pa 


(C)2 x 10° Pa 
(D) 2 x 10° Pa 


2500)(9.8 
—(2500)(9.8) Ix 10° Pa 


mr (6.25 x 10°)" 
15. A wire of length 2 m is attached with a mass of 
2 kg vertically. If tensile strain in the wire is 
0.3 x 10° then extension in wire will be: (UHS 2017) 
(A) 1.5 mm (C) 0.6 mm 

(B) 2.0 mm (D) 0.15 mm 


AC 3 
e=7 >AC= el = (0.3 x10™~)(2) = 0.6 mm 


16. In case of linear deformation, the ratio of tensile 
Stress to tensile strain is called: (UHS 2018) 
(A) Young’s double slit phenomenon 
(B) Bulk modulus 
(C) Young’s modulus 
. (D) Energy stored in stretched wire 
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Tensile stress 


Young’s modulus = P de 
& 5 modulus Tensile strain € 


17. Which material will follow the below stress-strain 
curve: (UHS 2018) 


vu 
9 
5 
i 
0 Extension 
(A) Iron (C) Lead 
(B) Glass (D) Co 


Graph represents the brittle material (glass). 


18. The are 


a under the extension-load graph of an 
elastic n 


laterial whose elastic limit has not been 
exceeded gives its: (UHS 2019) 


(A) Stress (C) Young’s modulus 
(B) Strain energy (D) Strain 


l 
Area of load-extension graph = 3FAx 


= strain ener 
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03. 


04. 


05. 


06. 


07. 


08. 


09. 


01. A diode characteristic cury 


(A) Current and time © 1S a graph between: 
(B) Voltage and current 
(C) Voltage and time 
(D) Forward voltage and rey 
In half ware rectification, the ea 
is obtained across the load for: iii voltage 
(A) The positive half cycle of input AC 
(B) The negative half cycle of input AC 
- M5 posive and negative half cycles of input 
(D) Either positive or negative half 
The device used for conversion 0 
(A) An oscillator (C) A detector 
(B) An amplifier (D) A rectifier 
sdevice of ne OrWard biased behav 
(A) Zero resistance (C) Infinite resistance 
(B) Low resistance (D) High resistance 
An OP-AMP can be used as: 
(A) Comparator 
(B) Non inverting amplifier 
(C) Inverting amplifier 
(D) All of these 
The potential barrier in a diode stops the 
movement of: 
(A) Holes only 
(B) Both electrons and holes 
(C) Electrons only 
(D) Bounded electrons 
The gain “G” of the non-inverting amplifier can 
be expressed as: 
(A) 1 — R2/R; (C) 1 +R./R, 
(B) —R./R, (D) R./R, 
The magnitude of “Open Loop Gain” of the OP- 
AMP is of the order of: 
(A) 10° (C) 10° 
(B) 10° (D) 10° 
For non-inverting amplifier if R; = and R; = 0 
Q, the gain of non-inverting amplifier is: 
(A)-1 (C) Zero 
(B) | (D) Infinity - 
If V_ < V, OP-AMP is used as a comparator, 
then we have: 
(A) Vo<- Vec (C) Vo<+ Vee 
(B) V.=- Vee (D) V.= + Vee 
Which circuit is used for the smooth output 
voltage in rectification? 
(A) Oscillator (C) Filters 
(B) Rectifier (D) Amplifier 
Automatic functioning of street light can be done 
by the use of: 
(A) Inductor 
(B) Emf 


cycle of input AC 
f AC into DC is: 


es as 


(C) Capacitor 
(D) Comparator 


17. 


19, 


20. 


21. 


22, 


23. 


= 
0 
A) 7 Vv me (C) 
-10V 
‘ -12V R 
. R : 
+ 
(B) 


If R, = 10 kQ and R; = 100 kQ, then the gain of 
the inverting amplifier is: 

(A) 1000 k22 (C) 10 kQ 

(B) 10 (D) - 10 

The width of depletion region of a diode: 

(A) Increases under forward bias 

(B) Increases under reverse bias 

(C) Is independent of applied voltage 

(D) All of these 

How many diodes are used for the full wave 
rectification in bridge rectifier: 

(A) Two — (C) Three 

(B) Four (D) Five 

Depletion region carries: 7 

(A) Negative charge (C) Positive charge 

(B) No free charge (D) Positive ions 

The single Germanium or Silicon crystal formed 
after adding the pentavalent impurity is known 
as: 

(A) Semi conductor (C) p-n substance 

(B) N- type substance (D) P-type substance 

The forward current through a semiconductor 
diode circuit is due to the: 

(A) Minority carriers (C) Majority carriers 


(B) Holes (D) Electrons 

Which one of the following is not a donor 
impurity? 

(A) Antimony (C) Phosphorus 

(B) Aluminum (D) Arsenic 


Identify the correct statement about minority 
carriers: 

(A) holes in n-type and free electrons in p-type 

(B) holes in n-type and p-type 

(C) free electrons in n-type and holes in p-type 

(D) free electrons in n-type and p-type 

The operational amplifier is: 

(A) A high gain amplifier 

(B) A high resistance amplifier 

(C) A high-power amplifier 

(D) A low resistance amplifier 

When a PN junction diode is forward biased, the 
flow of current across the junction is mainly due 
to: 

(A) drift of charges 

(B) Diffusion of charges ; 

(C) both drift and diffusion of charges 

(D) Depends on the nature of the material 


Which one diodes is reverse biased? 
15V 


( 
5V 
(D) 
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24. 


26. 


27. 


28. 


29. 


30. 


31. 


A semi i 
: "conductor is known to have electrons 
Oncentration of 8 x 10 


em? and concentrati f 
; ¢ ration o 
holes is 5 x 10%en? 


Ihe semiconductor is: 


Pe (C) intrinsic 
Oninne (D) insulator 


: asing the reverse bias to a large value in 

a p-n Junction diode, current 

ae Increases slowly and then remains fixed 

(B) suddenly increases and then remains fixed 

(C) remains fixed 

(D) decreases slowly 

The depletion layer in the p-n junction region is 
caused by: 

(A) diffusion of carries 

(B) drift of electrons 

(C) drift of holes 

(D) migration of impurity ions 

a8 Fig. the input is across the terminals “A” and 
C” and the output is across “B” and “D" Then 

the output is: 

B 


(A) zero 

(B) same as the input 
In Fig. the current through 
practically: 


(C) full wave rectified 
(D) half wave rectified 
the resistor is 


sai 20 
(A) 5A (C) 1A 
(B) 2A (D) zero 


In operational amplifier as comparator circuit 


shown in fig. if V>Vp then: 
+Vec 


(A) Vo= +Vec (C) Ve™ -Vec 

(B) Vo> +Vce (D) Vo< +Vec 

A half wave rectifier is being used to rectify an 
alternating voltage of frequency 50 Hz. The 
number of pulses of rectified current obtained in 
one second is: 

(A) 50 (C) 25 

(B) 100 (D) 200 

A capacitor is to be used to provide smoothing for 
a half wave rectifier. In which of the following 
diagrams is capacitor correctly connected? 


33. 


34. 


35. 


36. 


40. 


41. 


(A) 


(B) (D) 
When p-n junction diode is forward biased then 
(A) both the depletion region and barrier height are 
reduced 
(B) The depletion region is widened and barrier 
height is reduced 
(C) The depletion region is reduced and barrier 
height is increased 
(D) both the depletion region and barrier height are 
increased 
A PN junction diode cannot be used: 
(A) as rectifier 
(B) for getting light radiation 
(C) for converting light energy to electrical energy 
(D) for increasing the amplitude of an ac signal 
Ifn, and n, are the number of electrons and holes 


in a semiconductor’ heavily doped with 
phosphorus, then: 

(A) Ne >> Nh, (C) Ne < nh 

(B) n,. <n, (D) n. = ny, 


An open loop Op-amplifier has output voltage V, 
and difference between non inverting and 
inverting input voltage V; its open loop gain is 
given by: 


Vo 

(A) Aor = Vv, (C) Aor = Vo*Vi 
V, 

(B) Ao. =¥, (D) Ao. = V, + Vo 


The voltage gain of an inverting amplifier whose 
input resistance is “R;” and fed back resistance is 
“R,” is: 

fr IS: 


| R R 
(A) G= Rr (C)G=-R 

_Rr -_R 
(B)G=R (D)G=-R 


In reverse biased junction, if the applied voltage is 
increased to a sufficiently high value the junction 
is damaged. This voltage is known as: 

(A) saturation voltage (C) undesirable voltage 
(B) breakdown voltage  (D) both (A) and (B) 

For the input signal shown, the output signal at 
the resistor “R” will look be: 


coat} 
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ae ee ee 


pai (C) 1000 


a 
=> 


) 


(A) 
(C) 
Half wave rectified 
(B) (D) 


A series eomntastion of a 1002 resistor and an 
ordinary silicon diode is connected to a 10V 
ao, The current flowing through the circuit 
will be: 

(A) 0.1 A (C) 10.75 A 

(B) 0.093 A (D) zero 

If AC voltage of 60Hz is applied as input to a full 
wave rectifier, the frequency of output voltage 
(ripple) will be: 

(A) 30 Hz (C) 120 Hz 

(B) 60 Hz (D) 60/2n Hz 

If an AC voltage of 100V peak value is appliet! as 
input to a half wave rectifier and then a full wave 
rectifier, the rms values of outputs will be 
respectively: 

(A) 35V and 35V (C) 50V and 70V 

(B) 35V and 70V (D) 70V and 140V 

The signal applied at inverting terminal of 
operational amplifier, appears at the output 
terminal with phase shift of: 

(A) 90° (C) 180° 

(B) 0° (D) 45° 

The output voltage of the following amplifier will 
be: 


20kaQ 


(A) -20 V (C) +30V. 
(B) -20V to +20V (D) -30V to +30V 
In a semi conductors, the charge carriers are: 
(A) Holes only 
(B) Electrons and holes both 
(C) Electrons only 
(D) All of the above 
The net charge on N-type material is: 
(A) Positive (C) Both (A) & (B) 
(B) Negative (D) Neutral 
When the conductivity of a semiconductor is only 
due to breaking of the covalent bonds, the 
semiconductor is called: 
(A) Donor (C) Acceptor 
. (B) Intrinsic (D) Extrinsic 
Silicon is a semiconductor. If a small amount of 
As is added to it, then its electrical conductivity: 
(A) decreases (C) remains unchanged 
(B) increases (D) becomes zero 


52. 


57. 
58. 


59. 


60. 


61. 


62. 


63. 


What is the gain of non inverting OP-AMP if Ry = ris 
~ infinity and R, = 02. (A) Very high (C) Zero ——s 


| (D) Cannot tell 
le resistance between + iye and ~ 

OP-AMP is: 

(A) 100 Q 

(B) 10°Q 

In a pn junction, 

opposition to only: 

(A) Majority carriers in both regions 

(B) Electrons in N-region 

(C) Minority carriers in both regions 

(D) Holes in P-region 

The reverse or leakage current of the diode is of 

the order of: 

(A) Microampere (C) pico ampere 

(B) Milli-ampere (D) All of these 

The positive sign of the gain indicates that: 

(A) Input and output signals are not in phase 

(B) May be in phase or not 

(C) Input and output signals are in phase 

(D) Both (A) and (C) 

The resistance between (+) and (-) of ideal OP- 

AMP is: 

(A) High (C) Low 

(B) Infinity (D) Moderate 

An acceptor replacement atom in silicon might 

have electrons in its outer shell: 

(A)3 (C)4 

(B) 5 (D) 6 

A donor replacement atom in silicon might have 

electrons in its outer shell: 

(A) | (C)7 

(B) 3 (D) 5 


ive inputs of 


(C) 1000Q 
(D) 10000 Q 
the barrier Potential offers 


- Application of a forward bias to a p-n junction: 


(A) narrows the depletion zone 

(B) increases the electric field in the depletion zone 

(C) increases the potential difference across the 
depletion zone 

(D) increases the number of donors on the n side 

Application of a forward bias to a p-n junction: 

(A) increases the drift current in the depletion zone 

(B) increases the diffusion current in the depletion 
zone 

(C) decreases the drift-current on the p side outside 
the depletion zone 

(D) decreases the drift current on the n side outside 
the depletion zone 

In a bridge full wave rectifier, the input sine wave 

is 250sin100nt. The output ripple frequency will 

be: 

(A) 50Hz (C) 200Hz 

(B) 100Hz (D) 25Hz 

An inverting amplifier has Ry = 2kQ and R; = 

2mQ, its gain is: 

(A) 1000 

(B) 10° 

The output resistance 0 

amplifier is: 


(C) -1000 
(D) -10° 
f an ideal operational 


Scanned with CamScanner 


Unit 14 (Electronics) 


64. 


65. 


66. 


67. 


68. 


01. (B) 


(B) decreases 


B 
tle low (D) infinite 
gain of non-inverting amplifier shown in fig: 
Ra=40kQ 


(A) 25 (C) 5 
(B) 100 (D) 11 
Gain of OP-AMP as shown in figure is: 


(A) -I (C) 00 
(B) 0 (D) | 

The resistance of LDR with increase in 
intensity of light: 


(C) decreases 

(D) becomes infinity 

“Vv,” is positive at 
which diodes are 


(A) Increases 

(B) Does not change 
In the bridge rectifier when 
point “A” with respect to “B” 


ON. 

R 
(A) Dz and Dg (C) D,and Ds 
(B) D2 and D3 (D) Dyand Ds 
When an impurity is doped into an intrinsic 
semiconductor, the conductivity of the 
semiconductor: 


(C) remains the same 
(D) becomes zero 


ELECTRONICS 
(SOLUTIONS) 


(A) increases 


7.2.34.5.6.7 8.9.1.0 
.— 


02. (D) 
03. (D) 


04. (B) 


05. (D) 


06. (B) 


07. (C) 


08. (B) 


09. (C) 
10. (D) 


11.(C) 


12. (D) 


13. (D) 


14. (B) 
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The rectification in which output flows only during 
alternate half cycle is known as half wave 
rectification. 


nverting alternating current into 


The process of co 
ed rectification. The device used 


direct current is call 
for this purpose is known as rectifier. 


The forward resistance offered by the p-n junction 
when it is conducting is given by: 


_AVs 
1 Aly 


The value of “re” is only few ohms. 


These are all the applications of operational 


amplifier. 


The value of potential barrier is 0.7V in case of “Si” 
and 0.3V in case of “Ge” at room temperature. 
This potential difference stops further diffusion of 


electrons and holes. 


R; 
G ae? 


The “+ve” sign indicates that the output and input 
signals are in phase. 


Open loop gain is the ratio of output voltage to the 
voltage difference between non-inverting and 
inverting inputs when there is no external connection 
between the output and inputs. It is denoted by 
“Ao.” and is given by: 
Aot = —Vo— = Vo 

V.-V_ Vin 
Its value is very high of the order of 10°. 


When V_> V+ or V> Vr; then V,.=- Vcc 
andif V_<V+orV<Vr, then V,=+ Vcc 


on the output voltage is 


In full wave rectificati 
Itage smooth a circuit 


pulsating. To make the vo 
known as filter can be used. 


Suppose it is required that when intensity of light 


falls below a certain level, the street light is 
automatically switched on. This can be made 
possible by using OP-AMP as a comparator. 


100 kQ _ 


sink): elaine 


biased, the width of 
d when it is reverses 
n region increases. 


When the diode is forward 
depletion region decreases an 
biased then the width of depletio 
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ee 


Faas 


Qvescecvo = * 


15. (B) 


16. (B) 


17. (B) 


18. (C) 


19. (B) 


20. (C) 


21. (A) 


22. (A) 


24,(A) 


b, Sseleatinethabatterteietetecag) J 


Just after the formation of the junction, the free 
electrons in the n-region due to their random motion 
diffuse into the p-region. As a result of their 
diffusion, the recombination of electrons and holes 
take place within the depletion region. So, a charge 
less region is formed around the junction in which 
free charge carriers are not present. 


When a silicon or Germanium crystal is doped with a 
pentavalent element, four valence electrons of 
impurity atom form covalent bonds with the four 
neighbouring “Si” or “Ge” atoms, while the fifth 
valence electron provides a free electron such a 
doped or extrinsic semiconductor is called N-type 


semiconductor. 


When a battery is connected across a p-n junction. 
Due to this, the depletion region becomes narrow. 
When this energy is sufficient to overcome the 
potential barrier, a current of the order of few 
miliamperes begins to flow across the p-n junction 
due to majority charge carriers. 


All pentavalent elements are donor impurities. While 
trivalent elements are acceptor impurities. 


In N-type semiconductor free electrons: are in 
majority while free holes are in minority. 

In P-type semiconductor free holes are in majority 
while free electrons are in minority, 


Due to large value of open loop gain (10°) 
Operational amplifier is called a high gain amplifier. 


When a PN junction diode is forward biased, the 
flow of current across the junction is mainly due to 
drift of charges. The formation of junction is mainly 
due to the diffusion of charges. 


When a battery is connected across a p-n junction 
‘with its high potential (positive terminal) to the p- 
type and its low potential (negative terminal) to the 
mtype is called forward biasing. -5V is high 
Potential as compared to -12 V (low potential), 


In N-type semiconductor free electrons are in 
majority While free holes are in minority. As 
Concentration of electrons is greater than the 


25. (B) 
As the reverse voltage is increased from “ov 
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Kly rises to its saturation va 


o- As 4 i 
the reverse current remains almost consta it 
eC the resistance of fered by the junction is Vv : 

I er > Ve 


high of the order of the Several mega ohms 


26. (A) 


Just after the formation of junction, the 


free electrons 


from the n-region diffused into the P-region and 
holes from p-region diffused into the N-region Ag 
result of this diffusion, a charge less region = 
formed around the junction in Which charge Carriers 
are not present. The formation of junction is mainly 
due to the diffusion of charges. 


2. 
uoo— B 
F 
A+ R A- R 
Pax x 
0 TR T Fig (c) 
28. (D) 
In the circuit the diode is reverse biased. So, no 
current flows through the circuit. 
29. (C) 
When V->V,orV>Vp,then V,=- Vee 
~  andif = V-<V,orV<Va, then V,=+ Vec 
30. (A) 


In half wave rectification 


Pulse frequency (ripple frequency) = Frequency of source 


31. (D) 


32. (A) 


33. (D) 


= 50Hz 


To make the voltage smooth a circuit known as filter - 
can be used. Which basically a capacitor connected 
in parallel with the load. 


When the diode is forward biased, the width of 
depletion region and barrier height is decreases. 
p-type n-type 


20 


To increase the amplitude of an ac signal 


co s eae . es 
neentrations of holes. So, it is an N-type. (amplification) transistor are used not PN-junctions. 
~ Semiconductor, 
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When the semiconductor is doped with Phosphorus, 
it becomes N-type semiconductor. So, the numbers 
Of free electrons are in majority, Hence n, >> n, 


Open loop gain is the ratio of output voltage to the 
Voltage difference between non-inverting and 
mMverting inputs when there is no external connection 


between the Output and inputs. It is denoted by 
“Agu” and is given by: 


Vv Vv 
=——o___ Vo 
maT, EY 
36. (D) 
_ 


The *-ve" Sign indicates that the output signal is 


180° out of phase with respect to input signal. 
40. (B) 


The voltage at which the reverse current in the p-n 

junction rises sharply is called break down voltage. 
After breakdown Voltage tke reverse current will rise 
to high value which will damage the junction. 

41. (C) 
The diode will conduct for every ripple (pulse). So, 
the output will be same as that of input. 

42. (B) 
The potential barrier of silicon diode is 0.7 volt. So, 


the remaining potential difference across 100 Q is 
Vr = 10-0.7=9.3V 


Ve 93 
1= R= TGp = 0.093 A 


43. (C) 
In full wave rectification 
Pulse frequency (ripple frequency) = 2 xFrequency of source 
= 2x60Hz = 120 Hz 


44. (C) 
In half wave rectifier 
Vv, 100 
Vins = "5 =—5- =50V 


In full wave rectifier 
Vv, 
Vans = ip = 0.7V, = 0.7(100) V=70 V 


45. (C) 
A signal that is applied at the inverting (-) input, 


appears after amplification, at the output terminal 
with a phase shift of 180°. 


46.(C) 
= 48, 20K vy 
CRT R TT Hg 3 > ye53 
Vo = 3Vin = 3(10) = 30 V 

47. (B) 


In semiconductors, the charge carriers are both free 
electron and holes, : 


The net charge on n-type or a p-type material is Zero, 
because both these substances are electrical neutral 
In absence of electric field. 


® = 100n > 2nf= 100n = f=50 Hz 


50. (B) 


51. (B) 


52. (B) 


53. (A) 


54. (A) 


55. (C) 


z —_— 
The electrons are strictly bounded to their nucleus 
due to covalent bonds. That is why the conductivity 
of pure semiconductor (intrinsic) is only due in 
breaking of the covalent bonds. 


When the semiconductor is doped with As, it 
becomes N-type semiconductor. So, the numbers of 
free electrons are in majority. Hence its conductivity 
is increased. 


The value of input resistance is very high of the 
order of several mega ohms. Due to the high value of 
the input resistance practically no current flows 
between the two input terminals. 


In p-n junction, n—-region contains free electrons as 
majority charge carriers and p-region contains holes 
as majority charge carriers. The free electrons from 
the n-region diffused into the p—region and holes 
from p-region diffused into the n-region. The 
positive (+) and negative (—) ions constitute the 
depletion region. Due to these lons a potential 
difference develops across the depletion region. This 
potential difference is called the potential barrie, 
“Vg” that stops further diffusion of electrons ang 
holes. 


In reverse biasing a very small current, of order of 
few microamperes flows across the junction due to 
the minority charge carriers. 


G= lt, 


The “+ve” sign indicates that the output signal is in 
phase with respect to input signal. 


An ideal OP-AMP has infinite resistance between 
their input terminals. 


The atoms belong to group IIIA are the acceptors 


impurities. So, they have 3 electrons in their Outer 
most shell. 


The atoms belong to group V-A are the donor 


impurities, So, they have 5 electrons in their outer 
most shell. 


In forward biasing the width of depletion zone 
narrows. 


When a PN junction diode is forward biased, the 
flow of current across the junction is mainly due to 
drift of charges, 
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In full wave rectification 
pulse frequency (ripple frequency) = 2 xFrequency of source 
= 2x50Hz,= 100 Hz 


62. (D) 


2x 10° 


Ry tne 
Ga-F one 


63. (0) An ideal OP-AMP has zero output resistance. 


64. (0) Ry, AO yg 
gattge a! 

65. (D) Ry Oates 
Geltp =! co! = 


66.0) During day time, when light is falling upon “LDR”, 
“R,” is small and at night “R,,"” becomes larger. 


gn.) The terminal “A” of the bridge is “+ve" with respect 

to its other terminal “B™. Now the diodes “D,” 
and “D3”. become forward biased and conduct. A 
current flows through the resistance. 


8, (A : ioe 
68. (4) Doping is the process by which the conductivity of 
intrinsic semiconductors is increased. 


PAST MDCAT 
(2008-2019) 


——— ee ee 
In LED when an electron combines with a 


| A 


during forward bias condition, a photon of visible 
light is emitted. (UIIS 2008) 
(A) High voltage 

(B) Photon 


(C) Hole . 
(D) Positron _ 


C) 
Electrons are in high energy level (conduction 


band) while holes are in low energy level (valence 
band). So, when electron combines with hole a 
photon of light is emitted. 
2. + Practically current flows in a reverse 


biased p-n junction. (UHS 2008) 
(A) no 


(C) few mil¥ampere 
(D) Both (A) and (C) 


p-n junction has insulating nature in reverse 
biased condition. So, practically no current will 
flow through the junction. 
3, An n-type semi conductor is made by doping 
silicon crystal with __. (UIIS 2008) 

(A) Indium (C) Arsenic 
(B) Aluminum (D) Both (B) a 


nd (C) 


For n-type semiconductor, pentavalent impurity is 
added to intrinsic semiconductor. (Arsenic) 
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100 kQ then the gain of 
amplifier is: (UUIS 2009) 


4. If R; = 10 kQ and R, = 
op-amplifier as inverting 
R 


=i 
(B) 10 


RR; 100 «10° 
“RR, 10x19 ~~ 10 
5. ~° A signal that is applied at the inverting input 

terminal of an — op-amplifier undergo 


G= 


amplification, at the output terminal with phase 
shift of: (ULIS 2009) 
(A) 0° © 
(B) 270° 


(C) 360° 
(D) 180° 


When operational amplifier is used as an inverting 
amplifier. The output will be phase shifted by 


Here —ve sign indicates the phase inversion. 


6. To convert the “Si” crystal into p-type semi- 
conductor, which group element will be doped: 
(UHS 2009) 


(A) Trivalent element (C) Fourth group element 
(B) Second group element (D) Pentavalent element 


For p-type semiconductor, trivalent impurity is 
_added to Si crystal. 
7. Closed loop gain of OP-AMP depends upon: 


(UHS 2010) 
(A) Internal structure of OP-APM 


(B) Externally connected resistance 
(C) Voltage of power supply 
(D) Input resistance 


The closed loop gain depends upon the two 
‘externally connected resistances “R,” and “R;”. 
The gain is independent of what is happening 
inside the amplifier. 


8. The net charge on an N-type substance is: 
(UIS 2010) 
(A) 0.7e (C) — 0.7e 
(B)-e (D)0 = 


There is no net charge on an N-type or p-type 
substances because are formed by neutral atoms. 
9, Output voltage of rectifier is not smooth, it can be 
made smooth by circuit known as: (UHS 2017) 
(A) Wheatstone circuit  (C) Filter circuit 
(B) Bridge circuit (D) Ripple circuit 


(C) : 
The output voltage is not smooth but pulsating. It 
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can be made smooth 
filter. 

10. What ha 
(UHS 2017) 


by using a circuit known as 


ppens in positive cycle of AC input? 


2m 


(A) D, and D, conduct 
(B) D, and D; conduct 


D, 


© 


R 
(C) D; and D, conduct 
(D) D; and D, conduct 


R = 
11. If signal is applied to the input of non-inverting 
amplifier through resistance of 100 kQ, value of 
feedback resistance is 10 kQ, the gain of amplifier 
is equal to: (UHS 2017) 
(A) 11 

(B) 1.1 


(C) 10 
(D) 0.11 


(B) 


; _, RR: 10 x 10° 
G=I+R°=14+799x10°~!* 0.1 = 1.1 


12. A signal of — 80 mV is applied to the inverting 
terminal of the amplifier while the non-inverting, 
terminal is grounded. The gain of the amplifier is 
25 using R;,(R,) equal to 3 Q and R¢R2) equal to 
75 Q. What would be the value of output signal? 


(UHS 2018) 
(A) 200 mV (C)2V 
(B)-3V (D)3V 


V, =-25 Vin =—25 (-80 mV) = 2000 mV = 2V 


13. An input voltage “V;,” of 0.50 V is applied to an 
OP-AMP connected as shown in diagram. What is 
the output voltage “V,,,""? (UHS 2018) 


3 
R3 10x10, i+ 425 
Gate asx | 
Vi _— sy. =5(0.50) = 2.5 V 
een 5Vin ( 


valf wave rectification the resistance of | 
tive half of A.C is: (UIS 2018) | 
(C) Negative | 
(D) A few ohms 


14. In case of | 
diode during nega 
(A) Very high 
(B) Very low 
(A), (B) ‘ 
In half wave 
in one half cy 
So, the resista 
very low durin 
be either forwar 


rectification diode will conduct only 
cle of A.C. (Either +ve or —ve half), 
nce of diode may be very high oy 
g negative half of A.C. As it may 
d or reverse biased. 


15 The direction of current through the log 
; resistance of a full-wave rectification circuyi, 
(UHS 2019) 


(A) Inverts for negative cycle 

(B) Changes for every cycle 

(C) Inverts for positive cycle 

(D) Remains constant 


In full wave rectification both the half cycles of 
A.C is converted into D.C. so, the direction of 
current through the load resistance remains 
constant. 


16. At 


“negligible small current between input 
terminals of the operational amplifier is because 
of: (UHS 2019) 
(A) Low input resistance (C) High output resistance 
(B) Low output resistance _(D) High input resistance 


(D) | 
Due to the high value of the input resistance “R,,” 
practically no current flows between the two input 


terminals. 
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03. 


04. 


05. 


06. 


08. 


09, 


02. 


Ol. Linear momentum of a Photon is: 


~ 


inh) Zero (C) hfe? 
eas (D) c*/hf 
Stopping potential for a metal surface j 
photoelectric emission depends on: ace in case of 
(A) The threshold frequency for the , 
®) The intensity of incident light metal surface 
( ne frequency of incj j 
function for katt nae va ae the ve 
(D) The threshold ener 
Rest mass of photon 2 ileal Surface 
(A) Infinite 
(B) Very small 
A photon is a: 
(A) Unit of energy 
(B) Quantum of electromagnetic radiations 
(C) Positively charged particle 
(D) Unit of wavelength 
Which one of the following has the highest energy 
content? 
(A) 10° photons of wavelength 2pm (y—-rays) 
(B) 10° photons of wavelength Imm (X-rays) 
(C) 10° photons of wavelength 50mm (Infrared 
(D) 10° photons of wavelength 200mm (UV) 
In a photoelectric effect, monochromatic light, is 
incident on a metal surface. If the incident light of 
twice the intensity but the same wave length, the 
kinetic energy of the emitted electron: 
(A) Becomes double 
(B) Becomes half 
(C) Remains same 
(D)First increase then decreases 
If “n” number of photon are striking on a metal 
surface, then the total momentum exerted is: 


(C) Zero 
(D) Very large 


2nh 
Ore (2 
(B) Zero (D) nhf 


In Davison Germer experiment, the diffracted 
proton from crystal shows: 
(A) Particle property (C) Wave property 

(B) Light property (D) Quantum property 
Photo electric effect for visible light can be obtain 
from: 

(A) Sodium-Potassium § (C) Carbon-oxygen 

(B) Helium-Neon (D) Magnesium-Sodium 
The total number of spectral lines for an electron 
transition from n=5 to n=I state is: 
(A) | (C) 5 
(B)7 (D) 10 
The reverse process of Photoelectric effect is: 


(A) Compont Effect (C) Pair-production 
(B) Annihilation (D) X-rays production 


- 17. 


18. 


19. 


20. 


21. 


22. 


The stopping potential when intensity is kept 
constant is: 


‘(A) Same 


(B) Different 
(C) Both (A) & (B) — . 
(D) Independent of frequency of incident light 
“A” has twice the energy of photon “B”. 


Photon ‘ 
What is the ratio of the momentum of “A” to that 
of “Br? 
(A) 4:1 (C)2:1 
(B) 1:2 (D) 1:4 

mitted from metal 


Number of photo electrons ¢ 
depends upon: 

(A) Intensity of incident light 
(B) Wavelength of incident light 
(C) Energy of incident light 

(D) Frequency of incident light 
Which physical quantity will ch 
light falling on metal’s surface is increased? 
(A) K.E of photo electrons 

(B) Plate potential 

(C) Velocity of photo electrons 

(D) Current 


ange if intensity of 


‘ Consider the following three particles: 


a free electron with kinetic energy K, 

2. a free proton with kinetic energy K, 

3. a free proton with kinetic energy 2K, 

Rank them according to the wavelengths of their 

matter waves, least to greatest. 

(A) 1, 2,3 (C) 3,2, 1 

(B) 2, 3, 1 (D) 1, 3,2 

Minimum energy required by the electron to 

leave the metal surface is called as of the 

metal surface: 

(A) Threshold frequency (C) Cut-off frequency 

(B) Work function (D) Threshold energy 

Wave theory of light cannot prove the: 

(A) Reflection of light — (C) Polarization . 

(B) Photoelectric effect | (D) Interference of light 

The photon is the particle, which has: 

(A) Infinite rest mass 

(B) No rest mass and no charge 

(C) Rest mass but no change 

(D) (A) and (B) are correct 

Product of frequency and wavelength of photon 

is: 

(A) Energy absorbed by photon 

(B) Energy radiates by photon 

(C) Absolute temperature 

(D) Velocity of light 

Energy of photon is directly proportional to its: 

(A) Temperature (C) Frequency 

(B) Wavelength (D) Intensity 

Evidence for the wave nature of matter is: 

(A) electron diffraction experiment of Davisson and 
Germer 

(B) Thompson’s measurement of e/m 

(C) Young’s double slit experiment 

(D) the Compton effect 
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23. 


24.. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


For two lights of different frequencies. If f; > f, 35. 
then: 
(A) Ay > Az (C) A2> Ay 
(B) Ay = A> (D) Ay 2 ho 
The momentum of moving photon is: 
(A) Zero (C)hA 
(B) ha (D) dtr! 
Maximum kinetic energy of photoelectrons 
depends upon __ of incident light. 
(A) Frequency (C) Intensity 
(B) Brightness (D) Power a6 
In photoelectric effect, light exhibits: . 
(A) Wave nature 
(B) Both wave and particle nature 
(C) Particle nature 
(D) All of these 37. 
Einstein’s photoelectric equation is given by: 
(A) % MV ma =hf+@ — (C)% MV ina —hf= 
(B) %mVmax =hf-®  (D)%mv*yax—- 2 =hf 
An electron and a proton are accelerated through 
the same potential. If their masses are “m,” and 38 
“m,” respectively, then the ratio of their de- . 
Broglie wave length is: 
(A) | (C) mdm, 
(B) m,/m, (D) /m,/m, 
The virtual mass of photon is: 
(A) Zero (C) m=hf/c 
(B) m=hf/c (D) m=c"/hf 
The maximum energy of photo electron is: 
(A) Ve" (C) Voe 
(B) V,e (D) work function 39. 
The Davisson and Germer experiment indicates: 
(A) Interference (C) Polarization 
(B) Electron diffraction (D) Refraction 40 
Rank following electromagnetic radiations : 
according to the energies of their photons, from 
least to greatest: 41. 
1. blue light 2. yellow light 
3. x-rays 4, radio waves 
(A) I, 2, 3,4 (C) 4, 2, 1,3 
(B) 4, 1, 2,3 (D) 3, 2, 1, 4 
In a photoelectric effect experiment the stopping 
potential is: 42 
(A) the energy required to remove an electron from . 
the sample 
(B) the kinetic energy of the most energetic electron 
ejected . 
(C) the potential energy of the most energetic 
electron ejected 
(D) the electric potential that c2zses the electron 
current to vanish 43. 
Of the following which is the best evidence for the 
wave nature of matter? 
(A) The photoelectric effect 
(B) The Compton effect 
(C) The relationship between momentum and energy 
for an electron 44, 


(D) The diffraction of electrons by crystals 


In a photoelectric effect selopenede a 
frequency above cut off, the stopping potential ts 


proportional to: 

(A) the energy of the le 
it is ejected 

(B) the energy of the Ieast ef 
is ejected 

(C) the energy of t 
it is ejected 

(D) the energy of the mos 
is ejected 

Photon of high frequenc 


ansition takes place from: . — 
(a) to 5" orbit (C) 2" to 5" orbit 


(B) 3“ to 5 orbit (D) 4" to 5" orbit 
If an electron in a hydrogen’ atom Co sme 
third orbit to the second orbit, 7 oe e 
radiation has wavelength (Ris the Rydberg’s 


ast energetic electron before 
nergetic electron after jt 
he most energetic electron before 
t energetic clectron afier it 


y will be absorbed when 


onstant): 
(A) 36/5R (C) 5R/ 36 
(B)6/5R (D) 5R/6 
al but not by a 


X-rays are diffracted by a cryst 

diffraction grating because: 

(A) The ions ina crystal are well arranged 

(B) The lines in a diffraction grating cannot reflect 
x-rays 

(C) The perpetrating power of 
diffraction grating 

(D) The wavelengths of x-rays are of same order of 
magnitude as the separation between atoms in a 


x-rays is which ina 


crystal 


Dimensions of the Rydberg SOnSEADE is: 
(A) [ML™] (C)(ML7] 
(B) [L“] (D) [ML'T™} 


The penetrating power of X-ray depends on their: 

(A) Applied voltage (C) Frequency 

(B) Source (D) All of the above 

In an X-ray tube, electrons each of charge “e” are 

accelerated through “VY” - potential difference 

allowed to hit a metal target, the wavelength of 

the X-rays emitted is: 

(A) hc/eV (C) he/Ve 

(B) eV/h (D) impossible to predict 

The minimum wavelength of X-rays can further 

be reduced by: 

(A) Reducing the pressure of cooling the target 

(B) Increasing the temperature of the filament 

(C) Using a target element of higher atomic number 

(D) Increasing the potential difference b/w the 
cathode and the target 

The minimum wavelength of X-rays produced by 

the bombardment of electron on the screen of a 

T.V. set where the accelerating potential is 2.0 kV 

will be: 

(A) 6.2 x 107m (C) 9.1 x 107'’m 

(B) 3.11 x 107m (D) 4 x 107°m 

Bremsstrahlung is phenomenon in which the rate 


of slowing down of electron is: 
A 
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46. 


47. 


48. 
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B) very eel , (D) Moderate 
The shortest wavelength radi, ti i 
series has wavelength: si Bracket 


I R 
aS Ry 
(Ry (N16 
4 
(B) 16Ru (D) Ry 


When magnetic field is applied in th ; 
they will be moving in: * path X-rays 

(A) Straight line 

(B) Parabolic path 


(C) Circular path 
D) Deflect perpendicular to magnetic field 


premsstrahlung are those in which radiations 
produced of: are 
A) Long wavelength 

B) Wavelength in X-rays region 

C) Short wavelength 


(D) None of these 
Ground state energy of Hydrogen atom is: 


(A) Zero (C) 3.45 eV 

(B) 13.6 eV (D) -13.6 eV 

The product },€, has the same units as: 

(A) (velocity)” (C) (velocity)! 

(B) I/velocity (D) 1/velocity? 

Which light photon has the least momentum: 

(A) Red (C) Blue 

(B) Yellow (D) radio wave 

The relation between Rydberg constant “Ry” and 


ground state energy “E,” is given by: 


h 
(A) Ru= pe (C)Ru=E 
R 
(B) Eo= ne (D) Ry = Eghe 


For longest wavelength in the Balmer series the 


, ee | 1 1 
value of “‘n” in the relation a7 Ru( 3 - 4) should 


be: 
(A) 3 (C)4 
(B) (D) 5 


By CAT scanner we can detect the density 
difference of the order of: 

(A) 1% (C) 15% 

(B) 10% (D) 50% 

Which is not true for X-rays: - 

(A) X-rays are not deflected by electric field 

(B) X-rays consist of electromagnetic waves 

(C) X-rays are polarized 

(D) X-rays are diffracted by grating 

The frequency of light beam “A” is twice that of 
light beam “B” The ratio E,/Eg of photon 


energies is: 
(AA (C) 1/4 
(B) | (D) 2 


The stopping potential for. electrons ejected by 
6.4x10"Hz electromagnetic radiation incident on 
certain sample is 1.8V. The kinetic energy of the 
Most energetic electrons ejected and the work 
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function of the sample, respectively, are: 
(C) 1.8 eV, 0.8 eV 


(A) 1.8 eV, 2.8 eV 

(B) 1.8 eV, 4.6 eV (D) 2.8 eV, 1.0 eV 

J. J. Thompson’s measurement of e/m for 
electrons provides evidence of the: 

(A) wave nature of matter 

(B) wave nature of radiation 

(C) particle nature of matter 

(D) particle nature of radiation 

The series limit for the Balmer series represents a 
transition m — n, where (m, n) is: 

(A) (2, 1) (C) (3, 2) 

(B) (~, 1) (D) (2) 

A non relativistic free electron has kinetic energy 
“K”, If its wavelength doubles, its kinetic energy 


is: 
(A) 4K (C) 2K 
(B) K/2 (D) K/4 
the shortest wavelength 


In Balmer series 
radiations have wavelength equal to: 


R & 
(A) rs , (C) Ry 
(py Bu (D) 9Ru 


The longest wavelength radiations in Paschen 
series have wavelength equal to: 


25 16 
(A)— 7gRu (C) 95Ru 
135 | ie) 
(B) 27Ry (D) Ru\ 7 


The wavelength of light beam “A” is twice the 
wavelength of light beam “B” The energy of a 
photon in beam “A” is: 

(A) half the energy of a photon in beam B 

(B) one-fourth the energy of a photon in beam B 

(C) equal to the energy of a photon in beam B 


(D) twice the energy of a photon in beam B 
In a_ photoelectric effect experiment at a 


frequency above cut off, the number of electrons 
ejected is proportional to: 

(A) their kinetic energy 

(B) the work function 

(C) the number of photons that hit the sample 

(D) the frequency of the incident !ight 

The diagram shows the graphs of the stopping 
potential as a function of the frequency of the 
incident light for photoelectric experiments 
performed on three different materials. Rank the 
materials according to the values of their work 


functions, from least to greatest. 
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Consider the following three particles: 


1. a free electron with speed v, 
2. a free proton with speed v, 
3. a free proton with speed 2v, 


Rank them according to the wavelengths of their 
matter waves, least to greatest. 

(A) 1, 2, 3 (C) 3, 2, 1 

(B) 2, 3, 1 (D) 1, 3,2 
Characteristic X-rays are the X-rays which have: 
(A) High energy photons (C) Specific wavelengths 
(B) Specific frequencies (D) All of these 

X-rays can penetrate into a solid matter upto: 

(A) Few millimeter (C) Several millimeter 
(B) Few centimeter (D) Several centimeter 

In connection with x-ray emission the symbol Lg 
refers to: 

(A) a beta particle radiation 

(B) an atomic state of angular momentum h/2n 

(C) the inductance associated with an orbiting 


electron 
(D) x-rays associated with an electron going from 
n=4ton=2 


The transition shown gives rise to an X-ray. The 


correct label for this is: 
K 


L 


(A) Ke OK 

(B) Le (D) Ly 

Bremsstrahlung are those in which radiations are 
produced of: 

(A) Long wavelength 

(B) Wavelength in X-rays region 

(C) Short wavelength 

(D) Wavelength in y-rays region 

A metal is illuminated by light above its 
threshold frequency. Which determines the 
number of photoelectrons emitted by the metal? 
(A) Colour ; (C) Intensity 

(B) Frequency (D) Wavelength 
Continuous spectra is an example of: 

(A) Atomic spectra (C) Molecular spectra 

(B) Black body radiation (D) Discrete spectra 

The momentum of a photon of electromagnetic 
radiation is 3.3 x 10” kg m/sec the frequency of 
associated waves is 
(A) 3.0 x 10° Hz (C) 7.5 x 10'? Hz © 

(B) 6.0 x 10° Hz (D) 1.5 x 10” Hz 

The velocity of most energetic photoelectrons 
emitted from a metal surface depenus upon: 

(A) frequency of the incident light 

(B) intensity of the incident light 

(C) time for which the light falls on the metal 

(D) All of above 
A beam of light of wavelength “A” and wit 
illumination “L” falls on a clean surface of 
sodium. If “N” photoelectron are emitted each 


76. 
77. 
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83. 
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with kinetic energy E: 
(A)N cLandE oh (C)N& LandE & |p 
(B)NocLandE cL (D)N & l/AandE & jy 
Photoelectric effect is the conversion of: : 
(A) light into heat (C) light into electricity 
(B) electricity into light (D) light into heat 

The total energy of electron in state n=ois: 

(A) positive (C) negative 

(B) zero (D) infinite 

The number of photoelectrons ejected from 
metal when light falls on its surface is directly 


proportional to: 

(A) intensity of light 

(B) frequency of light 

(C) work function of the metal 


(D) Nature of material 
hoton of wavelength 2 is: 


The energy of ap 
(A) he/A (C) Whe 
(B) hed (D) hive 
y of photoelectron is 


Maximum kinetic energ 
Intensity of incident radiation: 
(A) directly proportional to 

(B) inversely proportional to 
(C) independent of 
(D) directly proporti 
Keeping frequency 
frequency) as constant, 
is intensity. 

(A) directly proportional to 
(B) inversely proportional to 


(C) independent of 
(D) directly proportional to square root of 
In connection with x-ray emission the symbol K, 


refers to: 
(A) an alpha particle radiation 
(B) an effect of the dielectric constant on energy 


levels 
(C) X-ray radiation associated with an electron going 


fromn=0ton=1 
(D) X-ray radiation associated with an electron going 
froomn=2ton=1 
The absorbed energy of incident photons is used 
in two ways: (I) Work Function: part of energy is 
used to free the electron from metal surface and 
(II) Remaining part is converted to 
(A) kinetic energy (C) binding energy 
(B) potential energy (D) thermal energy 
Maximum kinetic energy of photoelectron is 
frequency of incident radiation. 


onal to square root of frequency 
(which is more than threshold 
the photoelectric current 


(A) directly proportional to 


(B) inversely proportional to 

(C) independent of 

(D) directly proportional to square root of intensity 

Radiation with the minimum wavelength as well 

as the “K” X-rays lines are detected for a certain 

target. The energy of the incident electrons is then 

doubled, with the result that 

(A) the minimum wavelength increases and the 
wavelengths of the “K” lines remain the same 
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(B) the minimum Wavelen th 
wavelengths of tke «Ki» i deere 
(C) the minimum Wavelength aK hee 
the “K” lines all increase _— 
(D) the minimum Waveleng 
the K lines all decrease 
Characteristic K y-r 


ases and the 
in the same 
‘AVelengths of 


th and the Wavelengths of 


adiation of 
when: an element occurs 
(A) the incident electron js 
ab 
nucleus Sorbed by a target 


(B) the incident electron is sc 
without an energy loss 
(C) an electron is ejected from a 
target atom 
(D) an electron in a target atom 
the lowest energy state 
Energy absorbed by electron is used in: 
(A) escaping metal ; 
(B) increasing kinetic energy 
(C) both “A” and “B” 
(D) increasing frequency 
Frequency below which no : 
from metal surface is: an ic 
(A) minimum frequency (C) maximum frequency 
(B) angular frequency (D) threshold ois 
The diagram shows the energy levels for an 
electron in a certain atom. Of the transitions 
shown, which represents the emission of a photon 
with the most energy? 
n=4 
n=3 


n=2 


attered by a target atom 
N outer shell of a 


makes a transition to 


hae Bc D 

When a hydrogen atom makes the transition from 

the second excited state to the ground state (at 

-13.6 eV) the energy of the photon emitted is: 

(A) 0 (C) 1.5 eV 

(B) 9.1 eV (D) 12.1 eV 

The Balmer series of hydrogen is important 

because it: 

(A) is the only one for which the quantum theory can 
be used 

(B) is the only series that occurs for hydrogen 

(C) is in the visible region 

(D) involves the lowest possible quantum number 
“nH” 

The most energetic photon in a continuous x-ray 

spectrum has an energy approximately equal to: 

(A) the energy of all the electrons in a target atom 

(B) the kinetic energy of an incident beam electron 

(C) the rest energy, mc’, of an electron 

(D) the total energy of a K-electron in the target 
atom 

A photon with the smallest wavelength in the 

continuous X-ray spectrum is emitted when: 

(A) an electron is knocked from a K shell 
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(B) a valence electron is knocked from the atom 

(C) the atom has the greatest recoil energy 

(D) the incident electron loses all its energy in a 
single decelerating event 

According to our best observations, light: 

(A) is exclusively a wave phenomenon. 

(B) is exclusively a particle phenomenon, 

(C) in any particular event, exhibits either a wave 
nature or a particle nature, never both at the 
same time. 

(D) has neither wave nor particle properties. 

Which of the following statement is incorrect: 

(A) Photoelectric emission does not occur below the 
threshold frequency 

(B) The photoelectric current increases with the 
frequency of incident light 

(C) Threshold frequency depends on the metal used 

(D) The emission of photoelectrons is an 
instantaneous process 

The threshold wavelength of photoelectric 

emission of a metal is 4000A. Then the minimum 

energy required to eject photo electron is 


(A) 4.96 eV (C) 49.6 eV 

(B) 3.1 eV (D) 31 eV 

In which field x-rays are not used:: 

(A) Medical (C) Crystallography 


(B) Industries (D) Radar 
When x-rays pass through air, they: 
(A) Produce light track in air 

(B) Ionize the gas 

(C) Both “A” and “B” 

(D) Accelerate gas atoms 

The intensity of X-ray depends on; 


‘(A) Number of electrons (C) Number of protons 


(B) Number of photons (D) Both “A” and “B” 
The energy of continues X-rays comes from: 

(A) K.E of free electrons 

(B) K.E of striking electrons 

(C) Atomic transition in target 

(D) K.E of ions of target ’ 

The value of Plank’s constant is: 

(A) 66.3 x 10" Js (C) 6.63 x 10 J/s 

(B) 6.63 x 10°" s/J (D) 6.63 x 10~” erg s 
X-rays are produced in an evacuated glass tube 
called: 

(A) Collidal tube 

(B) Gamma tube 

Wave length of X-rays is: 
(A) Equal to y-rays (C) Greater than y-rays 
(B) less than y-rays (D) Half to than of y-rays 
Energy of Continuous X-rays is: 

(A) Directly proportional to wavelength 

(B) Inversely proportional frequency 

(C) Inversely proportional to wavelength 

(D) Inversely proportional to temperature of target 

Which of the following wavelength corresponds to 
X-rays region? 
.(A) 1000 A° 
(B) 1A° 


(C) Cathode Ray tube 
(D) Coolidge tube 


(C) 0.1 nm 
(D) Both “B” and “C” 


oo ————— 
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Conti = 
ae seh ee X-rays are produced by: 
es eee ne electrons (C) Both SA" and “B” 
-celerating elect 
Xray ot ai (D) outer shell electrons 
noto Electric effect (C i 
) Pair P i 
(B) Compton’s Effect (D) All hee 


109. Which 
of th i : 
most sueiesle: following characteristic X-ray is 
(A) Ky 
(B) Ky (C) Le 
110. (D) Ly 


Minj 
Ainimum wavelength of X-rays is related to 


applied potential as shown by graph: 
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(D) ¥ 


(A) ¥ 
(B) ¥ 


Lg X-rays are produced by the jumping of 
electrons from: 

(A) n=2ton=1 (C)n=3ton=2 
(B)n=3ton=1 (D) n=4ton=2 
X-rays was discovered by: 

(A) Bacquerel (C) Mari Curie 

(B) Roentgen (D) Lane 

Wavelength of characteristics X-ray depends 
upon: 
(A) Filament current (C) Nature of metal 


(B) Accelerating potential (D) Both (B) and (C) 
Minimum wavelength of X-rays depend upon: 
(A) Target material 
(B) Accelerating Voltage 
(C) Temperature of target 
(D) Distance between anode and cathode 
Hydrogen atom is not capable of emitting X-rays 
because: 
(A) Its size is small 
(B) It contains infinite energy states 
(C) It energy levels are very close to each other 
(D) It exists in molecular form 
X-rays region lies between: 
(A) y-rays and radio waves 
(B) Cosmic rays and y-rays 
(C) y-rays and ultraviolet 
(D) Visible and Infrared 
The potential difference applied to an X-ray tube 
is increased as a result, in the emitted radiation: 
(A) the intensity increases 
(B) the minimum wavelength increases 
(C) the intensity remains unchanged 
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(D) the minimum wavelength decreases 
/ : . . 
What is the velocity of a particle of mass “py 


de—Broglie wavelength “A”? and 


(A) h/maA (C) 2h/m)d 

(B) mv/h (D) (2he/mA)” 

Wave like characteristic of electron , 
Is 


demonstrated by: 
(A) Line spectrum of atoms 
(B) Diffraction by crystalline solids 
(C) Production of X-rays 
(D) Photo electric effect 
X-rays exhibit the phenomenon of: 
(A) interference (C) diffraction 
(B) polarization (D) all of these 
In order to produce X rays the anti cathode shoulg 
be bombarded with fast moving: 
(A) Neutrons (C) Electrons 
(B) Protons (D) a-particles 
Quality of X-rays depends upon: 
(A) Filament of current (C) Target material 
(B) Accelerating voltage (D) Intensity 
The continuous X-ray spectrum is due to the 


effect of: 
(A) y-radiation (C) breaking voltage 


(B) Bremsstrahlung (D) photoelectric effect 
The continuous X-ray spectrum is obtained due to 
the declaration of impacting the: 
(A) Proton — (C) Neutron 
(B) Electron (D) Photons 
Energy of characteristic X-rays depends upon: 
(A) Filament current ' 
(B) potential difference applied across tube 
(C) Intensity of incident electrons 
(D) Energy of inner shells 
X-rays consisting of series of specific wavelengths 
are called: 
(A) Breaking radiation (C) continuous X-rays 
(B) Characteristic X-rays (D) all of these 
Low voltage applied to the filament is used to: 
(A) Accelerate the electrons towards target 
(B) Emit the electron by thermionic emission 
(C) Control the frequency of x-rays 
(D) Stop the electrons 
For X-rays which of the following is not correct: 
(A) produce ionization in air when they pass through 
it. , 
(B) Can be used to detect flaws in metal castings 
(C) Cannot be deflected by electric and magnetic 
fields 
(D) X-rays can produce pair production 
Intensity of X-rays can be increased by: 
(A) Increasing accelerating voltage 
(B) Decreasing accelerating voltage 
(C) Increasing filament current 
(D) Decreasing filament current 
Quality of X-rays can be improved by: 
(A) Increasing accelerating voltage 
(B) By using target of high atomic number 
(C) Increasing filament current 
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Yate 
(D) Both (A) and (B) 
A free electron has 
m/s. The wavelength of electrons of 5.0 x 
(A) 1.3 x 10m (C) Lae we 
(B) 2.1 * 10-''m injer sae 
hi ” y m 
in of the following statement is true 
A) They are similar in ni 
Ms They are similar in ie a etl ray’s 
(C) They are similar in nature to bea, rays 
(D) All of these Stole light 
X-rays can be used to visualize: 
(A) Interior of opaque materials 
(B) Fractured bones 
(C) Structural steel 
(D) All of these 
When a metal surface is ex . ‘ 
emit electrons. The aes cae 
electrons depends upon: : wwe 
(A) intensity of light (C) wavelength of light 
(B) area of metal surface (D) all of the above 
If the intensity and frequency of light is doubled 
then the emission of electrons is: , 
(A) doubled (C) unchanged 
(B) halved (D) quarter 
Ifa metal is covered with oxide layer, the value of 
work function will be: 
(A) decreased (C) not affected 
(B) increased (D) none of these 
Maximum frequency in the spectrum from x-rays 
tube is directly proportional to the: 
(A) Number of electron i.e. filament current 
(B) The kinetic energy of incident electron 
(C) The soft target which can easily emit electron 
(D) All the above are correct 
The photoelectric threshold frequency depends 
upon: 
(A) Frequency of incident light 
(B) nature of material 
(C) Intensity of incident light 
(D) frequency of light and nature of material 


The stopping potential for electrons ejected by 


6.8 x 10'“Hz electromagnetic radiation incident on 


a certain sample is 1.8 V. The kinetic energy of 
the most energetic electrons ejected is: 


j3l. -4 
10 ke 


2. 
13 about X- 


133. 


(A) 0.8 eV (C) 2.8 eV 
(B) 1.8 eV (D) 3.8 eV 
The Einstein’s _— photoelectric equation 


K.Ena=hf — hf, is valid for: 

(A) The electrons coming out 0 
with minimum energy 

(B) The electrons coming out 0 
with full surplus energy (W 
energy during collisions wi 
metal) 

(C) The photons of light that reflec 
metal surface 


f the metal surface 
f the metal surface 
ithout losing any 
th the atoms of 


t back from the 


f the metal 
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231 


based 


working — is upon 


A device whose 
photoelectric effect is: 
(A) photo-voltaic cell 
(B) photo-cell 
Paschen series lies in: 
(A) visible region (C) infrared region 
(B) ultraviolet region (D) x-ray region 
The maximum wavelength in the Brackett series 
is given by: 
09 109 
(A) Amax = Ru (=) (C) Ainax = tm (—) 
400 1 400 
(B) Amax = Ru (~) (D) danax = ih (“) 
. R F Hs os 
ber is >" the corresponding series Is: 
(C) Paschen Series 
(D) Brackett series 
hich spectral series are more 


(C) photo-phone 
(D) photo-door 


If wave num 
(A) Lyman series 

‘ (B) Ballmer series 
The radiations of w 
energetic than others? 
(A) Lyman series 
(B) Paschen series 


(C) Pfund series 

(D) Brackett series 

An electron in hydrogen atom will emit radiations 

of least wavelength when it returns from: 

(A) 2™ orbit to 1“ orbit — (C) 10" orbit to 3 orbit 

(B) 5" orbit to 2 orbit (D) 20" orbit to 4" orbit 

The characteristic X-rays spectrum is due to: 

(A) The illumination of the target metal by 
ultraviolet radiation 

(B) The bombardment of the target by proton 

(C) The bombardment of target by electron 

(D) The absorption of y-radiation by the target metal 

In an electronic transition, atom cannot emit: 

(A) y-rays (C) Infrared radiation 

(B) Visible light (D) Ultraviolet rays 

The energy of the 4" orbit in a H-atom is: 


(A) - 13.60eV (C) - 3.40eV 
(B) — 0.85eV (D) — 1.5leV 
Total number of series in hydrogen spectrum is: 
(A) Three (C) Four 
(B) Five (D) Six 
d from hydrogen filled 


The radiations emitte 
discharge tube show: 
(A) Bound spectrum (C) Line spectrum 

(B) Continuous spectrum (D) Absorption spectrum 
Radiation with wavelength longer than red light: 
(A) Ultraviolet rays (C) X-rays 

(B) Infrared radiation (D) Visible radiations 
Bracket series is obtained when all transition of 


electron terminate on: 
(A) 4" orbit 
(B) 3” orbit 


(B) 5" orbit 
_ (D) 2™ orbit 


| (D) All the electrons that come out 0 
QS surface 
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01. (B) . 
E=me =hf 
pe = hf > p=hffc 
02. (C) 


The current is same but stopping potential js 
different for each frequency of incident light. This 
‘t shows that maximum K.E. of photoelectrons 
‘ctly depends upon the frequency of light but 
.tependent of the intensity of light. 
Energy of photon = work function + Max. K.E, of 
photoelectrons 
hf= D+ K.E.may = + Vee 
V,e = hf- 
03. (C) 
Photons are the bundles of energy are integral part of 
electromagnetic radiations and they could not be 
sub divided. It does not exist at rest. So, its rest mass 
is zero. 
04. (B) 
Photons are the bundles of energy are integral part of 
electromagnetic radiations and they could not be 


sub divided. It does not exist at rest. So, its rest mass' 


is zero. 
05. (A) 


As the wavelength of y-rays is smaller than others. 
So, it has highest energy. 

06. (C) 
The maximum energy of photoelectrons depends on 
the nature of metal surface and the frequency 
of incident < light. Electrons are emitted 
instantaneously; the intensity of light determines 
only their numbers. 

07. (A) 
For single photon 


P= > 
For “n” photon 


08. (C) . 
By Davison—Germer the diffraction pattern have also 
been observed with protons ,neutron, hydrogen 
atoms and helium atoms thereby giving substantial 
evidence for the wave nature of particles. 


Sodium or potassium cathode emits electrons for 


Oe 0 


10. (D) 


11. (D) 


14. (A) 


15. (D) 


16. (C) 


17. (B) 


18. (B) 


visible light. Cesium coated oxidized sily, 
electrons for infrared light and some oth 
respond to ultraviolet radiations. 


&F emits 
cr metals 


Total no. of spectral lines (from n=5 to n=1) 
= 44+3+2+1 = 10 


In photoelectric effect the electrons are emitted from 
the metal surface when it is exposed to light, while in 
production of X-rays when fast moving electron 
strike the metal surface electromagnetic Waves are 
produced. 


In photoelectric effect If the intensity is kept constant 
and experiment is performed with different 
frequencies of incident light the current is same but 
stopping potential is different for each frequency of 
incident light. 

If frequency remains same then stopping Potential 
also remains same. 


Ea = 2E, 
Pac = 2pge 
Pa‘Pp = 2 


In photoelectric effect electrons are emitted 
instantaneously; the intensity of light determines 
only their numbers. 


By increasing intensity of light, numbers of emitted 
electrons are increased. Hence current will be 
increased. 


m-v- =2mK => my = \/2mK 
1 l 


I 
== >ha 
\/2mK mK 
As m,(2K,) > m,(K,) > m.K, 
So, 


A3>A2>A, 


The minimum amount of energy required to escape 
the electron from the metal surface is called work 
function “@”, 


The phenomenon of photoelectric effect cannot be 
explained if we assume that light consists of waves 
and energy is uniformly distributed over ts 
wavefront. It can only be explained by assuming 
light consists of corpuscles of energy known a5 
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19. (B) 


20. (D) 


21.(C) 


22. (A) 


23. (A) 


24. (B) 


25. (A) 


26. (C) 


27. (B) 


Photons are the bundles of 
electromagnetic radiations 
sub divided, It does not exis 
is zero and it carries no char 


energy are integral part of 
and they could not be 

tal rest. So, its rest mass 

ge. 

c= fh 

velocity of light = (frequency)( wavelength) 


E-=hfoEaf 


Evidence for the wave nature of matter is electron 
diffraction experiments of Davisson and Germer 


In photoelectric effect the electrons are emitted with 
different energies. The maximum energy of 
photoelectrons depends on the nature of metal 
surface and the frequency of incident light. 


The phenomenon of photoelectric effect cannot be 
explained if we assume that light consists of waves 
and energy is uniformly distributed over its 
wavefront. It can only be explained by assuming 
light consists of corpuscles of energy known as 
photon and each photon is absorbed by a single 
electron. Thus it shows the corpuscular nature of 
light. 


Energy of photon = work function + Max. K.E. of 
photoelectrons 
hf = ® + K.Ewmsx 
K.E.max = hf- ® 


SmV"pax = hf - © 


This equation is known as Einstein’s photoelectric 


’ equation. 


28, (D) 


31. (B) 


32. (C) 


33. (D) 


34. (D) 


35. (D) 


36. (A) 


37. (A) 


38. (D) 


39. (B) 


The maximum energy of photoelectrons is: 
K.E.ns. = V,¢ 


I, 
SMV es. = Vee 


By Davison—Germer the diffraction panern have 
been observed with electron. protons ,neutron, 
hydrogen atoms and helium atoms thereby giving 
substantial evidence for the wave nature of particles. 


AX-rey2 < tive < Ayetiow <) taco 
E radio < E yellow <E blue S x-rays 


The stopping potential is that retarding voltage for 
which the photoelectric current becomes zero. Even 
the electrons of maximum K.E. are not able to reach 
collector plate. 


By Davison-Germer the diffraction pattern 
(diffraction of electrons by crystals) have been 
observed with electron, protons ,neutron, hydrogen 
atoms and helium atoms thereby giving substantial 
evidence for the wave nature of particles. 


that maximum K.E. of 


shows 
photoelectrons directly depends upon the frequency 
of light but independent of the intensity of light. 


This fact 


Photon of high frequency will be absorbed when 
transition takes place from 1* to 5* orbit because the 
energy difference is maximum than others. 

Es; -E,= hf 


1 

x n 

1 i Hf _ 1/36 
ter(i- p)-R(F =A=R 4 


X-tays are electromagnetic radiations of much 
smaller wavelength about 107'°m.This wavelength is 
much smaller as compared with the wavelength 
visible light. 

Ordinary diffraction grating cannot be used for 
diffraction of x-rays. However crystals can be used 
for diffraction of x-rays because distance between 
atomic planes is of the order of 107'°m. 


Unit of Ry =m" 
[Ru] = (L“] 


_ E=mec' = 
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40. (A) 


K.E = hfinex 

Ve =hfinax t 

By increasing the accelerating voltage the energy of 
emitted X-rays photon will be increased. Hence its 
penetration power is enhanced. 


41. (A) 
K.E = hfimax 
he he 
Ve = 7 => Amn = a 
42. (D) 
K.E = hfinax 
he he 
Ve in min = Ye — Amin  ¥y 
43. (A) 
_ he _ 1240 x10” 
mn Ve =-V 
~9 
een ae — =6.2 x 10°? m=6.2 x 107° m 
44. (B) 


When fast moving electrons bombard the target, they 
are suddenly slowed down on impact with target. 
These impacting electrons emit radiation as they are 
strongly decelerated by target. Since the rate of 
deceleration is so large, the emitted radiation 
correspond to short wavelength and so 
bremsstrahlung is in the X-ray region. 

45. (A) 
1 I l 
r= Rul 
For shortest wavelength in any spectral series n = 


eee oe _p 
x = Rus) = Ann = 


min p 
For Bracket series p = 4 
_4£ 16 
mm Ru Ru 


46. (A) 
As X-rays are chargless and mass less. So, its path 
will not be effected by both electric and magnetic 
field. 

47. (B) 
When fast moving electrons bombard the target, they 
are suddenly slowed down on impact with target. 
These impacting electrons emit radiation as they are 
strongly decelerated by target. Since the rate of 
deceleration is so large, the emitted radiation 
correspond to short wavelength and so 
bremsstrahlung is in the X-ray region. 


48. (D) 
] 2 21,24 
E, ~~ 47m Se m) 5 
2n7k’e'm 
E,= h 


— 20°(9x10°)"(1.6x10-9)*(9.1x107") 
= ) = constant = 13.6 eV 


(6.63102 
E, = -E,=- 13.6 eV 


49. (D) 1 
2=~—— > Eqly = 
_ Vests = © foblp a c 
oro 
50. (D) : | 
ek | | 
As wavelength of radio wave is greatest than others 
So, its photon has least momentum. 
51. (A) 
Ru = Es = 1.097 x 10’ m™ 
52. (A) 
Lend 
x ™~ FSH p n- 


For Balmer series p = 2 


For longest wavelength in any Balmer series n= p + | 
- =2+1=3 


— Density differences of order of one percent (1%) can 
be detected with CAT—Scans. Tumors, and other 
anomalies much too small to be seen with older 
techniques can be detected. 

54. (D) 
X-rays are electromagnetic radiations of much 
smaller wavelength about 107'°m.This wavelength is 
much smaller as compared with the wavelength 
visible light. ; 

Ordinary diffraction grating cannot be used for 
diffraction of x-rays. However crystals can be used 
for diffraction of x-rays because distance between 


: : -10 
atomic planes is of the order of 10--°m. 


55. (D) 
E Ba. hy a: 2fs =F 
Ey hfg fp 7 
56. (C) 
K.E,a = Voe= 1.8eV 
E=hf 


a phi, ata 14, , _ (6.63 = 107)(6.4 x10") 

= (6.63 x 107")(6.4 x10!) J FT 6xio 
= (6.63)(4) x 107! eV =2.6 eV 
@ = hf - K.Enax = 2.6eV — 1.8 eV =0.8 eV 

57. (C) 
In the experiment of J.J. Thomson to find “e/m” we 
had to assume particle like nature of the electrons. 


~ 58. (D) 


For Balmer series electron should jump from any 
higher energy level to 2! energy level. For this 
(m, n) = (2,2 


59. (D) 
pat 
mv 
tL ; 
giv =K 
m'v? = 2mK => mv =./2mK 
A= 


h h? h? l 
—_- 2__h _ efi i 
mk ~ * mk > K=5{ 2) aKaz 
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I 1 1 
x= Ru(Ge- we) 
For shortest wavelength in any Balmer ser; 
Ties n =09 


and p =2 
RH) hae 
rnin H 2 Deni Ry 
61. (D) ,; 
1 l 
to Pale 3) 
For longest wavel i 
re g ength in Paschen Series p =3 and 
ee ae ; 
k =Ru(5- io) 8a (7a) 2 “RAT 
= 144 max Rak 7 
62. (A) ) 
Ey _he/hy Ap Ap _| E 
p he/Ap A, 2dg 2 Fa= 2 
63. (C) 
In photoelectric effect electrons are emitted 


instantaneously; the intensity (the number of photons 
that hit the sample) of light determines only their 


numbers. 
64. (A) 
E=@0~+K.E 
hf= D+ Ve 
IfV,= 0 
b=hf, > 0 = f, 
@, < d, <, 
65. (A) 
h . I 
Mary ASE 
As m(2V,) > Mp(Vo) > MVo 
So, 
As >h2 >A, 
66. (D) 


The transition of inner shell electrons in heavy atoms 
gives rise to the emission of high energy photons 
or X-rays. These X-rays consist of series of specific 
wavelengths or frequencies and hence are called 
characteristics X-rays. 

67. (D) 

X-rays have many practi 
and industry. Because X-rays can penetrat 
centimeters into a solid matter, so they can be used to 
visualize the interior of the material opaque to 


ordinary light, such as fractured bones or defects 1n 


structural in steel. 


cal applications in medicine 
e several 


68, 
(D) mps to occupy the 


the N-shell ju 
The electron from the tting a photon of 


hole in the L-shell, thereby emi 

energy hf, called Lp x-ray given by 
hfip =Ey- EL 

for L-shell n = 2 and N-shell n = 4- 


69. (A) 
j y the 

the L shell jumps to occup 

i errant? emitting 4 photon of 


hole in the k shell, thereby 


70. (B) 


71.(C) 


72. (B) 


73. (D) 


74. (A) 


75. (C) 


76. (C) 


77. (B) 


78. (A) 


hfka = E. - Ex 
Energy absorbed by the electron from K-shell to L- 
shell is exactly same as the energy emitted by the 
electron moving from L-shell to K-shell. 


When fast moving electrons bombard the target, they 
are suddenly slowed down on impact with target. 
These impacting electrons emit radiation as they are 
strongly decelerated by target. Since the rate of 
deceleration is so large, the emitted radiation 
correspond to short wavelength and so 
bremsstrahlung is in the X-ray region. 


In photoelectric effect Electrons are emitted 
instantaneously; the intensity of light determines 
only their numbers. 


A radiation spectrum consisting of a continuously 
distributed over a frequency range without being 
broken up into lines or bands is called continuous 
spectrum. 


Example: 
Black body radiations. 


E = mc" =hf 
pe =hf > p=hfic 


c (3.3 x 107)(3x10°) 95186 
p= - Paco = 1.5 x 10°84 Hz 


= 1.5 x 10°Hz 
In photoelectric effect electrons are emitted with 
different energies. The maximum energy of 


photoelectrons depends on the nature of metal 
surface and the frequency of incident light. 


In photoelectric effect Electrons are emitted 
instantaneously; the intensity of light determines 
only their numbers. 


No«L 
In photoelectric effect electrons are emitted with 
different energies. The maximum energy of 


photoelectrons depends on the nature of metal 
surface and the frequency of incident light. 


l 
Ea yz 
ny 


The emission of electrons from a metal surface when 
light of suitable frequency falls upon it is called 
photo electric effect. It converts the light energy into 


electrical energy. 


E, 
=_-$ 
E,=- 1 
E 
va pa > 
E,=- 0 


In photoelectric effect Electrons are emitted 
instantaneously; the intensity of light determines 


~ energy hf, called Ka x-Tay given by 
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only their numbers. 
No. of electrons Intensity of light 


79. (A) 
= pra be 
E=hf=> 

80. (C) 


In photoelectric effect maximum K.E._ of 
photoelectrons directly depends upon the frequency 
of light but independent of the intensity of light. 

81. (A) 


Ip R>h 


—V ws 
Photoelectric current Intensity of incident light 
82. (D) 
The electron from the L shell jumps to occupy the 
hole in the k shell, thereby emitting a photon of 
energy hf. called K, x-ray given by 
hfka = Ey — Ex 
for K-shell n= 1 and L-shell n = 2. 
83. (A) 
Energy of photon = work function + Max. K.E. of photoelectrons 
hf = @ + K.E nay 
84, (A) 


Maximum K.E of photoelectrons « Frequency of incident light 


85. (B) 


ei 2 _ he aren 
K.E. = 3 = Amin = KE> Amin KE. 


Amin decreases. : 
K x-rays is the characteristic x-rays. So, it energy 
depends upon the nature of material. 

86. (D) 
Characteristic K x-radiation of an element occurs 
when an electron in a target atom makes a transition 
to the lowest energy state. 


87. (C) 

Energy of photon = work function + Max. K.E. of photoelectrons 
hf = ® + K.E.nax , 

88. (D) 


There is a minimum frequency below which no 
electrons are emitted however intense the light may 
be. This minimum frequency is called threshold 
frequency. 


Figure show that the radiation of most energy is 
emitted when electron jumps from n=2 orbit to 
n=1 orbit. 


2™ excited state means 3 energy level (n = 3) 


236 


E Eo, p -_ 136 
AE -=-9-(-E.)=-9 + Eo=--9- + 13.6 


=-].5eV+13.6 eV = 12.1 eV 

91. (C) : — 
Balmar series is the only series that lies in Visible 
region. 

92. (B) 
K.E = hfnax 

93. (B) a 
When the electrons lose all their kinetic energy in the 
first collision, the entire kinetic energy appears g, 
a X-ray photon of energy hfinax, 1-€., 


K.E= hfinax 
he _ he 
Ve as is Amn = Ve 


The wavelength “Amin” in fig. corresponds to 
frequency “finax”- 

94. (C) Co 
Neil Bohr’s pointed out in stating his Principle of 
complementarity that both wave and particle aspects 
are required for the complete description of both 
radiation and matter. This both aspects cannot be 
revealed simultaneously in a single experiment, 
which aspect is revealed is determined by the nature 
of the experiment being done. 

95. (B) 
In photoelectric effect Electrons are emitted 
instantaneously; the intensity of light determines 
only their numbers. So, photoelectric current is 
independent on the frequency of light. 


96. (B) ; 
he he 1240 x 107 
(b= HE en, (eY) = 4xio (Y) 
=310x 10° eV =3.1 eV 
(* = 1240 x 10”) 
97. (D) 


In Radar system radio waves are used. 

98. (B) 
X-rays are similar in nature with y-rays. When they 
pass through the medium they produce ionization 
like y-rays. 

99. (D) 
Intensity of x-rays depends upon both number of 
photons and number of striking electrons to target 
material. 

100. (B) 


When the electrons lose all their kinetic energy in the 
first collision, the entire kinetic energy appears as 
a X-ray photon of energy hfinaxy i.€., 


K.E = hfinax 
101. (D) 
6.6310 Js =6.63 x 194 (10’ erg) s 
= 6.63 x 107’ ergs 
102. (D) 


X — Rays are produced in an evacuated glass tube 
called Coolidge tube. 
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104. (C) 


h 
c 1 A= ny >VvV= mA 
E=hf=> > Es i 
. crystals 
as E vans SE reas a Electrons are diffracted from sae pas other 
$0, heme? hvems exactly the same manner as x-ray 
105. (C) b , waves. 
c 
=a * : smaller 
E=hf= =>Ea> 120. O). X-rays are electromagnetic waves of 
106. (D) 


X-rays are electromagnetic of very small wavelength 
of the order of 107'°m or 0.1 nm. 
.(B 
= When fast moving electrons bombard the target, they 
are suddenly slowed down on impact with target. 


These impacting electrons emit radiation as they are 
strongly decelerated by target. 


108. (A) 
Photoelectric effect takes place by low energy 
photons. But x-rays are high energy photons. 

109. (B) 

hfip = Ey — Ex 

(It has maximum energy difference than others) 


110. (C) 
K.E= Nias 
Vv = he } = he ) I 
e= " > Anin Ve => Amin © Vv 
111. (B) 
hfiy = Ey = E, 
Electron should jump from shell N (n = 4) to shell L 
(n= 2), 
112. (B) 


In 1895, X-rays were discov 
scientist Rontgen. 
rays. 

113. (C) 
The transition of inner shell electrons in heavy atoms 


gives rise to the emission of 
or X-rays. These 


ered by a German 
X-rays are also called Rontgen 


high energy photons 
X-rays consist of series of specific 
Wavelengths or frequencies and hence are called 
characteristics X-rays. Their wavelengths only 
depend upon the nature of materials. 


114, (B) 
K.E = hfe 
he : 
Ve Aan hm = yg = bani 2 57 
115. (C) 


The transitions of 


electrons in the hydrogen or other 
light elements re 


sult in the emission of Spectral 

lines in the infrared Visible or ultraviolet region of 
electromagnetic Spectrum due to small energy 
differences in the transition levels, 

116, (C) 

X ~ Rays has ener 


8Y greater than ultraviolet and less 
than y-rays, 


117, (D) 


KE=hf,,, 


aM hk 4 
Ve Rein > btn = yg = nin 9 


the 
avelength (107'°m). Therefore, X-rays miione 
spedis of light waves. So, they can “ie _ 
refracted diffracted and polarized just I! 
waves. 


121. (D) 


122. (B) 


123. (B) 


124, (B) 


125. (D) 


126. (B) 


it emits 
When the cathode is heated by the ia iia 
electrons which are accelerated towards the Me 
the kinetic energy with which the electron strike 
target is given by: 

K.E= Ve 

These fast moving electrons strike a target made . 
tungsten or any other heavy element. It is arat 
that in collision, the electrons in the inner most shells 
will be knocked out. 


KE=hf. , 
he he A 
Me Dan Pain = Ye = Amin 97 


The continuous spectrum is due to the effect known 
as bremsstrahung or braking radiation. When fast 
moving electrons bombard the target, they are 
suddenly slowed down on impact with target. These 
impacting electrons emit radiation as they are 
Strongly decelerated by target. Since the rate of 
deceleration is so large, the emitted radiation 
correspond to — short wavelength and so 
bremsstrahlung is in the X-ray region. 


: € the rate of 
deceleration is 


SO large, the emitted” radiation 
correspond to short Wavelength and so 
bremsstrahlung is in the X-ray region, 


holes created in the 
transitions of electrons 


Wavelengths or fr 
characteristics X~r 
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127. (B) 


eh applied to the filament is used to emit 
128. (D) ectron by srecmioni¢ emission. 
ee o7 production energy required is more than 
= i eV. X-rays have energy less than 1.02 MeV. 
, X-rays cannot prod i i 
129. (C) produce pair production. 
By increasing filament current the heating effect 
increases that increases the thermionic emission. Due 
to this more electrons are emitted and hence intensity 
of X-rays is increased. 
130. (D) 
Quality means energy of X-rays can be improved by 
increasing accelerating voltage and target of high 
atomic number. 


131. (C) 
h  6.63x107*4 


See s;,; = 10 
x mv s0xlo™ !3 x10 m 


132. (D) 

X-rays are electromagnetic waves. So, they are 

similar to the visible, ultraviolet and gamma rays. 
133. (D) 
X-rays have many practical applications in medicine 
and industry. Because X-rays can penetrate several 
centimeters into a solid matter, so they can be used to 
visualize the interior of the material opaque to 
ordinary light, such as fractured bones or defects in 
structural in steel. 
134. (C) 
In photoelectric effect that maximum K.E. of 
photoelectrons directly depends upon the frequency 
(inversely proportional to wavelength) of light but 
independent of the intensity of light. 
135. (A) 
No. of emitted electron is proportional to the 
intensity of light. Doubling the frequency does not 
affect the number of emitted electrons. 
136. (A) 
Cesium coated oxidized silver emits electrons for 
infrared light. So, work function is decreased. 
137. (B) 
When the electrons lose all their kinetic energy in the 
first collision, the entire kinetic energy appears as 
a X-ray photon of energy hfinax, i.e., 

K.E = hfinax 
138. (B) 
The threshold frequency depends upon the mature of 
the metal. It is different for different metals. 


139. (B) 
K.Emax = Voe = 1.8eV 


140. (B) 


If the energy of the photon is greater than the work 

function, then a part of it is used in escaping an 

electron from the metal surface. The remaining 

energy is taken up by electron as its kinetic energy. 

yy of photon = work function + Max. K.E. of photoelectrons 
hf = ® + K.E.max 

K.E.max = hf - & = hf — hf, 


Energ 


iaeceielisecieeninaeiaeiaccesaiiiemiememeiesce___= 10a. > mopar en cia 


141. (B) 
A photocell is 
into electrical ¢ 


effect. 


a device which converts light energ 
nergy. It works on the Photoelectrjg 


142. (C) . es a ; 
Paschen series lies in infra red region and its 


wavelength is given by: 


i ea 
=Ru 7 rr 


rl 3 


Where n = 4,5,6,... 


143. (D) 


oe ee 
A tp’ so 
For longest wavelength in Bracket series p =4 ang 


n=5 

Po Vk +) _ (a0) : (in 

Amax s Ru (Fe 7 25, sf 400 aad max 3 Ry 9 ) 
144. (C) 


l l l 
Wave number = x =Ry é: - 4) 


If p =3 and n= 
(Paschen series) 


= 


| R 
Wave number = Ry (3) = >. 


145. (A) 
Lyman series lies in ultra violet region. 


Balmer series lies in visible region. 
Paschen series lies in infra red region. 
Brackett series lies in infra red region. 
Pfund series lies in infra red region. 


146..(A) 
E(eV) 

0 n=o 
-0.28 n=7 
-0.38 n=6 
-0.54 n=5 
-0.85 n=4 

1.51 n=3 

Paschen 
-3.40 n=2 
Balmer 
-13.6 n=1 


Lyman 
Figure show that the radiation of least wavelength 
(maximum energy and frequency) is emitted when 
electron jumps from 2™ orbit to 1* orbit. 


147. (C) 
When fast moving electrons strike a metal surface, 


photons of high energy (high frequency) are emitted. 
i.e, X-rays 


148. (A) 
In an electronic transition the maximum energy 


photon can be emitted in x-ray region. y-rays can 
only be emitted in nuclear transition. 
149. (B) 


3 
i 
3m 
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= eV =—0.85 eV 


150. (B) 
Lyman series lies in ultra violet region 
Balmer series lies in visible region 
Paschen series lies in infra red region 
Brackett series lies in infra red region 
Pfund series lies in infra red region , 
151. (C) 
A line spectrum which consists 0 
corresponding to single way 
emitted or absorbed radiati 
line spectrum. 
Example: 
Atomic 
spectrum 
152. (B) 
The wavelength of infrared radiation is greater th 
visible light. So, the radiation with es le th 
greater than red light is infrared. “eae 


f discrete lines 
elength or frequency of 
on Is called discrete or 


spectrum such as 


hydrogen 


Where n = 5,6,7 


For Braacket series electrons jump from some higher 
energy level and terminated on 4"" energy level. _ 


1. _ For atomic hydrogen spectrum, which of the 
following series lies in visible region of 
electromagnetism spectrum? (UHS 2008) 

(A) Lyman series (C) Balmer series 

(B) Paschen series (D) Bohr series 


(C) 


Balmer series lies in visible region. 


] l ] 
t= Ru(3-7) 


2. Cesium coated oxidized silver emits electrons for 
__ light. (UNS 2008) 

(A) Infrared 

(B) Ultraviolet 


Where n = 3,4,5,... 


(C) Visible 
(D) Green 


(A) 


um cathode emits electrons for 
d oxidized silver emits 
d some other metals 


Sodium or potassi 
visible light. Cesium coate 
electrons for infrared light an 
respond to ultraviolet radiations. 
3. In photoelectric effect remov 


t energies. (UHS 2008) 
(Low ° (C) Intermediate 
(B) High (D) Both (A) and (C) 


al of photons is 


(A) 


ed with photons of 


observ 
ons) 


Photoelectric effect aoe ed UV vadiati 


low energies. (IR, Visi 


ee 


239 


Einstein’s photoelectric equation is given by: 


(UHS 2009) 


(AhE-9=3 mv C)E=ne 


(B) E=me* (D) hf= s te 
(A) 


L.& 
hf= b + amv" => hf- b = Sm? 


If a particle of mass 5.0 mg moves with the speed 
of 8.0 m/s, then the de-Broglie’s wavelength will 
be: (ULIS 2009) 

(A) 1.68 x 10777 m 
(B) 1.70 x 10 m 


(C) 1.65 = 10°? m 
(D) 1.66 « 107° m 


_h 
~ mv 
_ 6.63 x10 6.63 «10-4 
(5 «10% )(8) (4 * 107) 


» 


= 1.66 « 10 m 


6. Speed of electron in the first hydrogen orbit is: 
(UHS 2010) 


(A) 2.19 = 10° m/s 
(B) 2.5 x 10° m/s 


(C) 2.2 x 10° m/s 
(D) 3 x 10° m/s 


=2.19 x 10° m/s 


7. The minimum frequency below which no 
electrons are emitted in photoelectric effect is 
called: (UIS 2010) 

(A) Threshold frequency (C) High Frequency 

(B) Low frequency (D) Resonance freq uenc 


The minimum frequency below which no 
electrons are emitted however intense the light 
may be. This minimum frequency is called 
threshold frequency. 


8. Wavelength of X-rays is of the order of: (UHS 2011) 
(A) 10m (C) 10° m 
(B) 107'° (D) 100m 


Wavelength of X-rays is of the order of 107'° m or 

1A°. = 

9. When electrons lose all of their kinetic energy in 
the first collision, the entire kinetic energy 
appears as an X-ray photon of energy: (UHS 2011) 


, he 
(A) K.E=eV (C)K.E=3 
“min 

ha h 
— 1m =< 
(B)K.E=~, (D) K.E hen 


CE = hfe = 
ae 


10. The characteristics X-rays spectrum is due to: 


(UHS 2011) 
(A) The absorption of neutrons by target material 


(B) The bombardment of target material by protons 
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: hysics) — 
Unit 15 (Modern P. 
i ing the temperature of the filament 
t of target material by electrons (C) Reducing t 
(cyte a : (D) Reducing the pressure in the tube 
che 


(D) The bombardment of target material by alpha 
particles 


When fast moving electrons are bombarded on the 
target material, they knocked out the electrons of 
inner most electrons. Due to this inner shell 
transition X-rays are produced which are known 


as characteristics. - Tick fhe almcton lO What is the type of characteristies X-ray photon 
strikes the arg hte ae” (UHIS 2013) 
(A) K.E.=e°V (C) K.E. = hf (A) K-alpha (C) K-beta 


(B) K.E. = he/2 (D) K.E.=eV (D) M-beta 


(B) M-alpha 


The electrons accelerated with potential 
difference “V” having K.E is 
K.E= Ve 
12. X-rays can be produced by bombardment of 
on target metal: (UHS 2012) 
(A) Protons (C) Neutron 17. 
B) Electrons (D) Alpha particles 


The electron from M-shell might also jump to 

occupy the hole in the K-shell. The photons 

emitted are Kg X-rays with energies 

hfn =Ey- Ex 
Kinetics energy of electrons by applying potential 
difference V, across the X-ray tube is KE, while 
V; potential difference produces kinetic energy 
equal to KE;. What will be value of KE, : KE, if 
ratio of potential difference V\:V2 = 2:3? 
(UHS 2013) 


X-rays (characteristics as well as bremsstrahung) 
are produced by the bombardment of electrons on 
the target material. 


13. If an electron in the “K” shell is removed and an (A) 3:2 (C) 9:4 
electron from “L” shell jumps to occupy the hole (B) 4:9 (D) 2:3 
in the “K” shell, it emits a photon of energy. 

(UHS 2012) 
(A) hfka = E, -— Ex (C) Waka = EL - Ex 


(B) he = E — Ex (D) bfx = E — Ex 18. What will be the relation for the speed of electron 
accelerated towards the target in X-ray tube by 
The electron from the L-shell jumps to occupy the applying potential difference “WV”; take mass of 
hole in the K-shell, thereby emitting a photon of electron ‘m’ and charge on electron “e”? 
energy hf, called K, x-ray given by (UHS 2013,2015) 


hfa = Ey — Ex Ve 2V 
14, Which of the following property must be there in a ak en fo oe 


a substance so that it can be used as target in X- 
ray tube? (UIS 2012) 

(A) It must have low melting point 

(B) It must have low atomic number 

(C) It must have high reflecting ability 
(D) It must have high atomic number _ 


(D) v=\/2meV 


, ah a > 2Ve 
K.E = 5mv = Se ae 


19, For what CAT stands in X-rays technology? 
(UHS 2013) 


(A) Capacitor amplifier transistor 
(B) Computerized axial tomography 


(C) Cathode anode technique 
(D) Current amplification technolog 


In heavy atoms the inner shell electrons are 
tightly bound and large amount of energy is 
required for their displacement from their normal 
energy levels. After excitation, when an atom 
returns to its normal state, photons of large energy 
are emitted (X-rays), 


X-rays from a given X-ray tube operating under 
specified conditions have a minimum wavelength. 


CAT (computerized axial tomography) 


The value of this minimum wavelength could be an Bones absorb greater Seen saree ee 
reduced by: (UHS 2013) ae a. This is because of the fact that: 
(A) Cooling the target 
ee g a (A) Bones lie between the flesh 

) Increasing the potential different between the (B) Bones are light in colour 


cathode and the target 


; (C) Bones contain material of low densities 
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(A) 6.19107 m (C) 6.19x10 m 
B) 6.19x1074 m_ (D) 6.19x10- m 


he 
K.E = hfny, =~ = 
he 


hc/e 1240 x 107° 


V~_ 220x197 ~62*10" m 


: £ techni i : 
application of X-rays? (uns ahian is the practical 


(A) Magnetic resonance imaging 26. In X-ray tube, electrons after being accelerated 
(B) Ultrasonography through velocity ‘y’ strike the target, then the 
(C) Computerized axial tomography wavelength of emitted X-rays is: (UIS 2015) 


(D) Positron emission tomograph v 


(A) Not greater than a (C) Equal to the a 


h h 
CAT (computerized axial tomography), (B) Not less than av (D) equal to av 
22. Which of the followin 


the output of an X- 


Intensity 


& spectra is most typical of 


ray tube? (UHs 2014,2015,2016) 
Intensity 


K.E = hfnax = 


he 
Amin = Ve 
27. The shadow of the bones in X-rays photographic 
(A) Wavelength (C) Wavclangih film appears lighter than the surrounding flesh 
Intensity Intensity due to: (UHS 2016) 
(A) Bones reflect greater amount of X-rays 
(B) Bones absorb greater amount of X-rays 
(C) Bones absorb less amount of.X-rays 
(D) Bones totally reflect X-rays 


(B) Wavelenght (D) Wavelength 
Shadow of bones appears lighter than the 
surrounding flesh, it is due to the fact that bones 
contain greater proportions of elements with high 
atomic number and so they absorb greater amount |- 
of incident X-rays than flesh. 


Graph (A) is the best representation of X-rays 
which shows both characteristic and continuous 


X-rays. 


23. What will be the energy of accelerated electron aa rie 
used to produce x-rays accelerating potential is 28. The atom is excited to an energy level E; from its 
ground state energy level E, the wavelength of the 
au” 716 radiations emitted is: (UMS 2016) 
(A) 2x10'°J (C) 3.2x107° J aes em 
18 —F. 
(B) 1.610" J (D) 3.2*10°°J (Aya OnE 
K.E = Ve = (2000)(1.6 x 107") =3.2 x10 J (py ats (D) Es _Es 
24. In the case when the electrons lose all their kinetic 7 
energy (K.E) in the first collision, the X-ray = 
photon emitted has which of the following set of AE=E,-E}=E,-E,=> += E,-E, 
frequency and wavelength? (UHS 2015) 
(A) Take Anis (C) frnins ‘ip 
(B) fre Dos Pp fom Ans 29. The target of X-ray tube is made of which metal? 
AE) \ , in 1° (UHS 2016) . 
When electron losses its whole energy In (A) Iron (C) Brass 


mum energy 


i D) Tungsten 
wavelength) B) Nickel 


collision, then X-ray photon of maxi 
(maximum frequency and minimum 


is emitted. 


he 
K.E = hfmax = qs, 


: tween target and R ist of: (UHS 2016 
25. ‘The ees pasar a kV and current is 30. pain nines a . a — 
-r . 9 . 
ait sa is ‘be y the emitted X-ray: (B) High energy electrons (D) High energy photon 
mA. ‘ , 


i 
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> The target of X-ray tube is made of tungsten 
because it has high atomic number and high 
melting point. 


URIT 1D UvLuUuerH riysivs) 


X-rays are the electromagnetic radiations of high 
energy, frequency and very small wavelength. 


31. The continuous spectrum of X-ray is formed due 
to: (UHS 2016) 
(A) Characteristics of X-ray 
(B) Bremsstrahlung X-ray 

(C) Soft X-ray 

(D) Hard X-ra 


The continuous X-rays spectrum is due to the 
effect known as bremsstrahung or braking 
radiation. In which fast moving electrons are 
strongly decelerated on impacting the target. } 
32. The frequency of a photon having a momentum of 

4.42 x 107° Ns is: (UHS 2017) 

(A) 2x 10" Hz (C)5 x 10" Hz 
(B) 2 x 10'° Hz (D) 2 10'* Hz 


E=pe > hf= pe 


pa PE _ (4.42 x 10793 » 105) 
=F - 


(6.63 x 1074) 
maximum 


=2x 10"? Hz 


33. The kinetic 


energy “E” of 
photoelectrons ejected by light of a certain 
wavelength from a metal is measured as function 
of the intensity “I” of the light. Which one of the 
following graphs represents the Way in which “E” 


depends on “I”? (UHS 2017) 
E E 


(A) 


As the energy of photo electron depends upon 
frequency not the intensity of incident light. So, 
energy remains same with the variation of 
intensity of light. 

34, The momentum of wave of wavelength 
1.32 x 107°? mis: (UHS 2017) 

(A) 5 x 107° Ns (C) 5 x 10“ Ns 
(B) 5 x 10° Ns D) 5 x 10“ Ns 


h _ 6.63 x 10™ o 
PPh gam? 9 1s 


35. lonization energy of hydrogen atom is equal to: 


(UHS 2017) 
(A) 13.6 eV 


(C) 0.85 eV 
(B) 0.54 eV 


(D) 3.39 eV 


SE 


24 
(D) : (A) ———~ 


2n’k*e'm 
Eton = oa * ia 


_ 27°(9x10°)°(1.6x1 Om XCH x10!) 


(6.63x10-)° 


36. A 5 watt LED bulb converts 80% of the power 
into light photons of wavelength 660 nm. What is 
the number of photons emitted from the bulb in 
one second? (UHS 2018) 
(A) 1.3 x 10” 

(B) 5.8 x 10" 


= 13.6 ev 


(C) 6.6 x 107 
(D) 7.5 x 10'8 


As LED converts 80% of rated power into light, 
So, energy radiated per second is 4 J, 


nhe EA 4)(660x10- 
Pe he” (66x10 93 © 105 
=1.3« 10! 
37. Light photons, each of energy 3.5 x 107"? J falls on 


a cathode of photocell. The current through the 
cell is reduced to zero by taking the cathode to a 
potential + 0.25 V relative to anode. The work 
function of the cathode is(Uits 2018) 

(A) 3.5 x 107179 
(B) 3.1 x 107'7J 


(C) 3.25 x 107'9] 
(D) 3.35 x 107!99 


¢+K.E,. =¢+Ve>b=E-Ve 

= 3.5 ~107'” — (0.25)(1.6« 107!) 

b= 3.5 x10" - 0.4x107=3,1 x 10775 

38. The de-Broglie wavelength of an electron 
travelling with a speed of 1.0 x 10’ m/s is equal to, 


(h= 6.6 * 10" J s and m,=9.1 x 107! kg) 
(UHIS 2018) 


(A) 7.3 x 10° m 
(B) 7.3 x 10°" m 


(C) 7.3 x 107! m 
(D) 7.3 x 10''m 


h 6.6 * 10" e 
aw GAO Ko 73" 1m 


39. In photo-emission from a metal, if light of “A” is 
replaced by light of wavelength “4/4”, the 


maximum kinetic energy of photo-electrons: 
(UHS 2018) 


(A) Increase by an amount equal to the work 
function of the metal 

(B) Decrease by an amount equal to half of an 
incident photon of wavelength “A” 

(C) Decrease by an amount equal to the energy of an 
incident photon of wavelength “A” 

(D) Increase by ah amount equal to four times 

energy of an incident photon of wavelength “A” 


The kinetic energy of photo-electrons increases 
by increasing the frequency of incident light. 


When “A” becomes one fourth (2/4), then 
frequency becomes 4 times (4f). so, the kinetic 
energy becomes 4 times. 
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ry Minimum energy required to eject an elect 
ron . 


from metal surface is called: (UHS 2 
j : 019) 
(A) Work function (C) Thresho] 
2 : d fre 
(B) Stopping potential (D) Electromotive fora. 


(A) 


The minimum amount of energy required to eje 

electron from the metal surface js called a re 
function. “ 
The value and units of the Plank constant “h” can 


41. 
be expressed as: (UHS 2019) 
2 -34 — 
(A) 6.63 = 10 ie (C) 6.63 x 10" J 5 
(B) 6.63 x 10~" Js (D) 3.63 x 1074 J 5 
(©) +i 
h = 6.63 x 107 Js 
42. Calculate the energy of Photon of frequency 
3.0 x 10°° Hz. G= 6.63 x 107" J s)(unis 2019) 
(A) 19.89 x 107'* J (C) 11.89 x 107'°y 
(B) 1.89 x 107'° J (D) 19.89 x 107'6 J 


E=hf = (6.63 x 107**)(3 « 10'*)=19.89 x 107!% 3 
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NUCLEAR PHYSICS 


01. - Of the following, which h 


as the smallest rest 
energy? 


(A) A neutron (C) An electron 
(B) An ion (D) A proton 
The isotopes of an element: 
(A) cannot be Separated at al| 
(B) have similar chemical behavior 
-(C) occur well Separated in nature 
(D) cannot be separated by physical methods 
Two Protons are Separated by 1097!6 m. The 
nuclear (N), electrostatic (E), and £ravitational 
(G) forces between these Protons, in order of 
increasing Strength, are: 
(A) E, N, G 
(B) G,E,N 
The binding energy ofa 
must be supplied to: 
(A) remove a nucleon 
(B) remove a beta Particle 
(C) remove an alpha particle 
(D) separate the nucleus into its consti 
If a nucleus has mass “ND, sy 


S” protons (mass 
m)), and “N» heutrons (mass m,), 


(C)N.G,E 
(D) G,N,E 
nucleus is the energy that 


tuent nucleons 


its binding 
energy is equal to: 

(A) Mc? (C) (M — Zm, —Nm,)e" 
(B) (Zm, +Nm, —M)c° (D) (Zm, - Nm, )e7 

Let “A” be the mass ny 


imber and so? Sh. 


be the 
atomic Number of 


4 nucleus, Which of the 
following is approximately forrect’ for light 
nuclei? 

(A)Z=2A (C)Z=A 

(B) Z= A/2 (D)Z=.fA 

The relation between the disintegration constant 
“2” and the half life T of a radioactiy € substance 
is: 

(A)A=2T (C)A=1/7 

(B)X=2/7 (D) XT = In2 

Possible units for the disintegration constant 3.» 
are: 

(A) kg/s (C) s/kg 

(B) hour (D) day"! 


‘The half-life of radium 


is about 1600 years, If a 
rock initially contains | 


£ of radium, the amount 
left after 6400 years will be about: 
(A) 938 mg (C) 62 mg 
(B) 31 mg (D) 16 mg 


Starting with a sample of~ 


pure “Cu, 7/8 of it 
decays into Zn in 15 min 


utes. The corresponding 
half life is: 
A) 15 minutes (C) 5 minutes 
7 minutes 


(D) 3.75 minutes 
alf life of 30 years, What 
"Sr will remain after 60 


Adioactiye "C has ah 
nt of a Sample of 


16. 


19, 


20. 


22. 


(C) has 
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(A) 0% (C) 25% 
(B) 50% (D) 715% ; 
The half life of a radioactive isotope is 6.5 h. 

there are initially 48 x 10°? atoms of this isotope, 


the number of atoms of this isotope remaining 
after 26 h is: 


(A) 12 = 1072 

(B) 3 x 10” 

An alpha particle is: 

(A) a helium atom with two electrons removed 

(B) an aggregate of two or more electrons 

(C)a hydrogen atom 

(D) the ultimate unit of positive charge 

Radioactive polonium, 24po (Z = 84), decays by 

alpha emission to: 

(A) *“Po (z= 84) 

(B) “At (Z = gs) 

A beta particle js: 

(A) a helium nucleus 

(B)a radioactive element 

(C) an electron Or a positron 

(D) any Negative particle 

A radioactive atom “Xx” 

resulting atom: 

(A) must be ver 

(B) has an 
of'x” 


(C) 6 x 107 
(D) 6 x 104 


(C) *°Pb (Z = 82) 
(D) **Po (Z = 84) 


emits a B-particle. The 


y reactive chemically 
atomic number that is one more than that 


a mass number that is one less than that of 
x 


(D) must be radioactive 


A nucleus With mass number “a» and atomic 


number “7 undergoes p* decay. The mass 


number and atomic number, respectively, of the 
daughter nucleus are: 


(A) A~-1,7~— l 
(B)A+ 1,Z~] 
An atom of was 6 L= 
(Z=82) With a halftfe 
emitting seven 
(A) 3 
(B) 5 


(C)A,Z~-] 
(D) A, Z +4 
92) disintegrates to "pp 


of about a billion years by 
alpha Particles and B-particles: 


nto two alpha Particles 
The (A,Z) of the Original nucleus must have been 
(A) 6, (C) 6, 
(B) 7,2 


(D) 7,3 


Most of the energy produced by the § 
(A) nuclear fission 


(B) chemical reaction 
The first ste 
'Ht!H 2 


un is due to: 
(C) nuclear fusion 


D) gravitational Collapse 
> “Hie 


(D) "HHH apy y 
Tick the correct Statement: 


Na nuclear rea 


Ctor can be 
ng: 
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31. 


32. 


33. 


34. 


35. 


36. 


37. 
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. (B) Photon 


A) Iron rod (C) Graphite rods 

(B) Cadmium rods (D) Platinum rods 

Nuclei having the same mass number but 
different atomic number are: : 

(A) Isotopes (C) Isobars 

(B) Isotones (D) Isomers 

An a-particle is emitted from gsRa™®, what is the 
mass and atomic number of the daughter 


nucleus? 
Mass Number Atomic Number 
(A) “224 84 
(B) 220 80 
(C) 222 86 
(D) 226 87 


Radioactive materials can be identified by 
measuring their: 

(A) Hardness (C) Densities 

(B) Masses (D) Half lives 

The breakage of 5)°U produces the fragments as: 
(A) Kr and Ba (C) Sn and Mo 

(B) Xe and Sr (D) All of them 
Plutonium can be fissioned by: 

(A) Slow neutron (C) Fast neutron 

(B) Very slow neutron (D) All of these 

A pair of quark and anti quark makes a: 

(A) Meson (C) Baryon 

(D) Proton 

The rate of decay of a radioactive substances: 

(A) Remains constant with time 

(B) Decrease with time 

(C) Increase with time 

(D) May increase or decrease with time 

In nuclear fission reaction, when the products are 
49XVe and Sr, the number of neutrons emitted is: 
(A) 4 (C)3 

(B) 2 (D) | 

When a radioactive nucleus emits a B-particle, the 
proton-neutron ratio: 

(A) Remains the same (C) Increases 

(B) Decreases (D) Equals to | 

Which one of the following isotopes of natural 
uranium undergoes a fission reaction with slow 
neutrons? 

zu cu 

(B) 92°U (D) 53°U 

The amount of energy equivalent to “lu” is: 

(A) 9.315 MeV (C) 93.45 MeV 


(B) 931 MeV (D) 1.025 MeV 
Energy given out per nucleon in p-p reaction is: 
(A) 5.2 MeV (C) 6 MeV 

(B) 6.4 MeV (D) 7.7 MeV 


A sample contains “N” radioactive nuclei. After 4 
half lives numbers of nuclei decayed is: 

(A) N /16 (C) 15N/16 

(B)N/8 (D) 7N/8 

When a-particle is emitted from any nucleus, its 
mass number and charge number 

(A) increases by 2, increases by 2 


38. 


39. 


40. 


41. 


42. 


43. 


44. 


46. 


47. 


48. 


49, 


50. 


51. 


52. 


53. 


(B) decreases by 4, decreases by 2 
(C) decreases by 4, increases by 2 
(D) decreases by 4, decreases by 4 
The half life of radioactive element depends on; 
(A) Temperature 

(B) Nature of element 

(C) Pressure 

(D) Amount of radioactive substance 


Types of quarks are: 

as ce 

(B) 8 (D) 10 

Three up quarks combine to form a new particle, 
the charge on this particle is: 

(A) +e (C) +2e 

(B) +3e (D) +4e 

The energy released per nucleon is greater in: 

(A) Fission reaction (C) Fusion reaction 

(B) Chemical reaction (D) All of these 

y- rays are absorbed by a sheet of: 

(A) 1 ~ 5 mm of lead (C) 1 ~ 10 mm of lead 
(B)5~10mmoflead — (D) 10 ~ 100 mm of lead 
y-rays consist of: 

(A) Helium nuclei 

(B) Radiations similar to x-rays 

(C) Hydrogen nuclei 

(D) Neutrons 

Half life of radium—226 is: 

(A) 1820 years (C) 1940 years 

(B) 1620 years (D) 1680 years 

In nuclear reactor uranium is enriched up-to: 
(A) 1% to 2% (C) 1% to 3% 

(B) 2% to 3% (D) 2% to 4% 

Both Xenon and Cesium each have isotopes: 

(A) 12 (C) 33 

(B) 36 (D) 39 

In unified mass scale, 1 u equals: 

(A) 1.66 x 1077" g (C) 12¢ 

(B) 1.66 x 10" g (D) 1.66 x 10°" kg 
Which of the following does not belong to 
“hadrons” group: 

(A) Proton (C) Electron 

(B) Mesons (D) Neutrons » 

The energy released by fusion reaction of two 
deuterons into a helium nucleus is about: 

(A) 24 MeV (C) 200 MeV 

(B) 1.02 MeV (D) 7.7 MeV 

Which one belongs to Lepton group: 

(A) Electron (C) Muons 

(B) Neutrinos (D) All of these 

A proton consists of quarks which are: 

(A) Two up, one down = (C) One up, two down 
(B) All up (D) All down 
Hydrogen bomb is an example: 

(A) Nuclear fission (C) Nuclear fusion 

(B) Chemical reaction (D) Chain reaction 
Iron has atomic number 26. Naturally mined iron 
contains isotopes of mass numbers 54, 56, 57, and 
58. Which of the following statements is FALSE? 
(A) Every atom of iron has 26 protons 
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(B) Some iron atoms have 30 neutrons (B) law of conservation of energy 
(C) law of conservation of charge 


55. 


57. 


58. 


60. 


61. 


62, 


(C) Some iron atoms have 54 neutrons 

(D) The isotopes may be separated in a mass 
spectrometer 

The function of the control rods in a nuclear 

reactor is to: 

(A) increase fission by slowing down the neutrons 

(B) decrease the energy of the neutrons without 
absorbing them 

AC) increase the ability of the neutrons to cause 
fission 

(D) decrease fission by absorbing neutrons 

The half life of a radioactive substance is: 

(A) half the time it takes for the entire substance to 
decay 

(B) usually about 50 years 

(C) the time for radium to change into lead 

(D) the time for half the substance to decay 

A large collection of nuclei are undergoing alpha 

decay. The rate of decay at any instant is 


proportional to: 
(A) the number of un-decayed nuclej present at that 


instant 

(B) the time since the decays started 

(C) the time remaining before all have decayed 

(D) the half life of the decay 

The half life of a radioactive isotope is 140 days. 
In how many days does the decay rate ofa sample 
of this isotope decrease to one-fourth of its initial 
decay rate? 

(A) 35 (C) 105 

(B) 280 (D) 210 

The particle which has its mass number and 
charge number equal to zero: 

(A) Proton (C) Electron 

(B) Neutron (D) Photon 

In an alpha decay the disintegration energy 
appears chiefly as: 

(A) photon energies 

(B) the kinetic energies of the alpha and the daughter 

nucleus 

(C) the excitation energy of the daughter nucleus 

(D) the excitation energy of the alpha particle 

The nuclei ,C’? and ;N"* can be described as: 

(A) Isotones (C) Isotopes 
(B) Isobars (D) isomers 
There are three lumps of a given radioactive 
substance. Their activity is in the ratio of 1:2:3 
now. What will be the ratio of their activities at 


any further date? 
(A) 1:2:3 (C) 2:13 
(B) 3:2:] (D}: 27381 
In the reaction represented by: 
x aby sv" => OP ia > zik iz 
The decay in the sequence are: 
(A) a,B,y (C) B,a,y 
(D) a,7,B 


64. 


66. 


67. 


68. 


69. 


70. 


71, 


72. 


73. 


74, 


75. 


(D) all of these . 
The ratio of half life times of two elements “A 


and “B” is “T,/T,”. the ratio of respective decay 


constant “A,/Ag” is: 
(A) Ty/Ta (C) T/Tp 
(B) (T,t+T pT (D) none of these 

In nucleus of uranium the number of neutrons 
will be: 
(A) 92 
(B) 143 
(C) 235 
(D) Different for different isotopes _ 
During fusion of hydrogen into helium: 
(A) Energy is absorbed 
(B) Energy is released 
(C) Mass is increased due to energy absorption 
(D) Mass is reduced due to energy absorption 
The a— particle ionizes the particles in its way and 
adopt the path which is: 
(A) Curved (C) Straight 
(B) Zig-Zag (D) Straggling 
The half of uranium-238 is: 
(A) 1.67 « 108 years (C) 3.3 x 10° years 
(B) 4.5 = 108 years (D) 4.5 x 10° years 

For chain reaction to buildup, the size of the 
radioactive target should be: 
(A) 90 kg 
(B) Less than the critical size 

(C) Greater than the critical size 

(D) Equal to critical size 

Which one of the following is NOT needed in a 
nuclear fission reactor? 

(A) Moderator (C) Fuel 

(B) Coolant (D) Accelerator 

Half life of Radium is 1590 years. In how many 
years shall the Earth loss all his radium due to 
radioactive decay? 

(A) 1590 x 10° years (C) 1590 x 10" years 

(B) 1590 x 10" years (D) Never 

Which one of the following radiation possesses 
maximum penetrating power? 

(A) a-rays (C) B-rays 

(B) y-rays (D) All have equal penetrating power 
Radioactivity is a: 

(A) Spontaneous activity 

(B) Self disintegration property - 

(C) Chemical property - 

(D) Both (A) and (B) 

Energy liberated when one atom of U-235 
undergoes fission reaction is: 


(A) 200 Mev (C) 40 Mev 

(B) 30 Mev (D) 20 Mev 
Nuclear force exist between: 

(A) Proton-proton (C) Proton-Neutron 


(B) Neutron-Neutron (D) All of the above 


— 83, Ree reaction obeys: 76. Mass defect per nucleons is: 
~ (A) law of conservation of mass (A) Binding energy of nucleus . 
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77. 


78. 


79. 


80. 


81. 


82. 


83. 


84. 


85. 


86. 


87. 


(B) Average energy of nucleus 

(C) Packing fraction 

(D) All of above are one & same thing 

Heavy radioactive elements eventually turn into: 
(A) Barium (C) lead 

(B) hydrogen (D) radium 

B-particle ionizes an atom: 

(A) Through direct collision 

(B) Through electrostatic repulsion 

(C) Through electrostatic attraction 

(D) All of above 

Marie Curie and Pierre Curie discovered two 
new radioactive elements which: 

(A) Uranium and Polonium 

(B) Radium and Uranium 

(C) Polonium and Radium 

(D) Uranium and Plutonium 

Radioactive decay obeys which one of the 
following data? 

(A) N=N,e™ (B) N=N,e™ 

(C) N=N,e*? (D) N, = N(Ie™) 

Average energy required to remove one nucleon 
from the nucleus is called: 

(A) Binding energy per nucleon 

(B) Destruction energy 

(C) Energy of decay 

(D) All of above 

Which one of the following possesses maximum 
velocity? 

(A) a-rays 

(B) y-rays 

(C) B-rays 

(D) All of the above have same speed 

A particle having the mass of an electron and the 
charge of a proton is called: 

(A) Antiproton (C) Positron 

(B) Gamma rays (D) Photon 

Which one of the following possesses greater 
penetrating power? 

(A) a-rays (B) B-rays 

(B) X-rays (D) Neutron 

Which one of the following will be better shield 
against y-rays? 

(A) Ordinary water (B) Heavy water 

(B) Lead (D) Aluminum 

Sum of the masses of constituent nucleons as 
compared to the mass of the resultant nucleus is: 
(A) Smaller 

(B) Same 

(C) Greater 

(D) Some times smaller some times greater 

An a-particle is emitted from ita”. what is the 
mass and atomic number of the daughter 
nucleus? 


Mass Number Atomic Number 


(A) 224 84 
(B) 220 80 
(C) 222 ; 86 
(D) 226 87 


88. 
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93. 


94, 
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96. 


97. 


98. 


99. 
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Strong nuclear force: 
(A) Increase with magnitude of increasing charge 
(B) Decreases with magnitude of increasing charge 
(C) Is independent of charge 
(D) Responsible of breakage of nuclei 
During fission process, a large amount of: 
(A) Heat energy is released 
(B) Chemical energy is released 
(C) Nuclear energy is released 
(D) Light energy is released 
Complete the reaction: 
AS SpA + (P+. HQ 
(A) Neutrino (C) Anti-neutrino 
(B) a-particle (D) Positron 
If one or more of the neutrons emitted during 
fission can be used to build up further fission then 
the reaction is self sustained and is known as: 
(A) Fission chain reaction (C) Fusion reaction 
(B) Chain reaction (D) Chemical reaction 
Separation of the isotopes of uranium requires a 
physical, rather than chemical, method because: 
(A) mixing other chemicals with uranium is too 
dangerous 
(B) the isotopes are chemically the same 
(C) the isotopes have exactly the same number of 
neutrons per nucleus 
(D) natural uranium contains only 0.7% as 2 
The path of B-particle is: 
(A) Rectilinear (C) Carved 
(B) Zigzag or erratic (D) Elliptical 
B-particles possess greater penetration power 
than that of a-particle due to its: 
(A) Smaller ionization power 
(B) Same ionization power 
(C) Energy is not conserved 
(D) Neither greater nor smaller ionization power 
Average distance covered by a-particle in air 
before its ionizing power ceases is called its: 
(A) Trajectory (C) Range 
(B) Firing level (D) Limit 
A a-particle can produce fluorescence in: 
(A) Zns 
(B) sodium iodide 
(C) Barium Palatino cyanide 


.(D) All of above 


The penetration power of B-particle as compared 

to a—particle is: 

(A) 10 times more (C) 100 times more 

(B) 100 times less (D) 10 times less 

The fuel / fuels used in the reactor are nowadays: 

(A) Plutonium-239 (C) Uranium-233 

(B) Uranium-235 (D) All of these 

For atomic nuclei, the binding energy per nucleon 

(A) increases continuously with increase in mass 
number 

(B) decreases continuously with increase in mass 
number __ i. 

(C) remains constant with increase in mass number 


nl 
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103. 


104. 


105. 


106. 


107. 


108. 


109. 


110. 


111, 


(D) first increases and then decreases with increase in 


mass number 
Subatomic particles are divided into: 
(A) Photons (C) Leptons 
(B) Hadrons 


(D) All of these 
The charges on the quarks are: 


(A) One unit (B) +2e 
(B) Fraction (D) +e 


Enriched uranium is better as a fuel fora nuclear 
reactor because it has 


5 reat i . 
(A)? y g cor of: 
(By yy (D) °u 


If a radioactive isotope of silver have a half life of 
about 7.5 days. After 15 days the remaining 
isotope of its original is: 

(A) 25% (C) 50% 

(B) 7.5% (D) 15% 

A nuclide Rr decays to a new nuclide by two a— 
emissions, the nuclide S is: 


(A) is S (C)n'S 
220 210 
(B) s0°S (D) gS 
Which of the following are elementary particles: 
(A) Photons (C) Protons 


(B) Neutrons (D) Mesons 

Fluorescence is the property of: 

(A) high frequency particles 

(B) Moderate frequency particles 

(C) Low frequency particles 

(D) Visible light 

An explosion does not result fron 

SU because: 

(A) it does not fission 

(B) the neutrons released move too fast 

(C) *U is required 

(D) too many neutrons escape, preventing a chain 
reaction from starting 


1a small piece of 


In the uranium disintegration series: 

(A) The emission of a B particle increases the mass 
number “A” by one and decreases the atomic 
number “Z™ by one. 

(B) The disintegrating element merely ejects atomic 
electrons 

(C) the emission of an a particle decreases the mass 
number “A” by four and decreases the atomic 
number “Z™ by two 

(D) the nucleus always remains unaffected 

Energy given out per nucleon in p-p reaction is: 

(A) 5.2 MeV (C) 6 MeV 

(B) 6.4 MeV (D) 7.7 MeV 

In a nuclear reaction a beam of a-particle strike 

a target of “Ni. The product of this reaction 


might be: 
(A) 8Zn+n (C) SCu+n 
(B)*'Ni+n (D) All of these 


By emitting P-particle and particle 
simultaneously the nucleus changes its charge 
by: 

(A) Losses by 1 


112. 


113. 


114, 


116. 


117. 


118. 


119, 


120. 


121. 


122. 
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(B) No change will be observed 

(C) Increases by | 

(D) Increases by 2 

The binding energy per nucleon: 

(A) increases for all fission events 

(B) decreases for all fission events 

(C) increases for some, but not all, fission events 

(D) decreases for some, but not all, fission events 

The amount of energy required to break the 

nucleus is called its: 

(A) Nuclear energy (C) Kinetic energy 

(B) Potential energy (D) Binding energy 

Among the following select the correct statement: 

(A) The rate of disintegration is directly proportional ' 
to the number of atoms present in the sample 
at that instant 

(B) Equal fractions disintegrate in equal intervals of 
time 

(C) Radioactive sample takes an infinite time to 
disintegrate 

(D) All of the above 


’ Beta particles from various radioactive sources all 


have: ’ 
(A) the same mass (C) the same speed 
(B) the same charge (D) the same deflection 


After two half lives, the numbers of un-decayed 
nuclei of an element are: 


(A) N (C)N/2 
(B)N/4 (D) 3N/4 
y-rays are emitted by the de-excitation of: 
(A) An atom (C) Molecule 
(B) An element (D) Nucleus 


Radioactive “Sr has a half life of 30 years. What 
percent of a sample of “Sr will remain after 60 
years? 

(A) 0% (C) 25% 

(B) 50% (D) 75% 

At the end of 14 min, 1/16 of a sample of 
radioactive polonium remains. The corresponding 
half life is: 

(A) (7/8) min (C) (8/7) min 

(B) (7/4) min (D) (7/2) min 

Half life of iodine-131 is 8 days and it weight 20 
mg. after 4 half lives, the amount left un—decayed 
will be: 

(A) 2.5 mg 

(B) 0.625 mg 

An a-particle contains: 
(A) “1” proton and “1” neutron 

(B) “3” protons and “3” neutrons 

(C) “2” protons and “2” neutrons 

(D) “4” protons and “4” neutrons 

Nuclear fission experiments show that the 
neutrons split the uranium nuclei into two 
fragment of about the same size. This process is 
accompanied by the emission of several: 

(A) protons and positrons (C) a-particles 

(B) neutrons (D)protons and a-particles 


(C) 1.25 mg 
(D) 0.3125 mg 
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129. 


130. 


131. 


132. 


_ the change 


Bi (an isotope of bismuth) has a half life of 5.0 

days. The time for three quarters of a sample of 

219Ri to decay is: 

(A) 2.Sdays (C) 10 days 

(B) 15 days (D) 20 days 

Binding energy for deuteron nucleus is given by: 

(A) 2.8 MeV (C) 2.23 MeV 

(B) 2.28 MeV (D) 2.25 MeV 

Which is the equation of beta decay? 

(A) 2X eat tae (C) 7X oe Y+ ie 

(B)2X > 2,Y+ je  (D)2X PTY + fe 

The particles equal in mass or greater than 

protons are called: 

(A) Mesons (C) Baryons 

(B) Muons (D) Electrons 

Starting with a sample of pure “Cu, 7/8 of it 

decays into “Zn” in 15 minutes. The 

corresponding halflife is: 

(A) 15 minutes (C) 5 minutes 

(B) 7 minutes (D) 3.75 minutes 

Which is true for both a-particles and y-rays: 

(A) They cause ionization in air 

(B) They can be deflected by magnetic field 

(C) They can be deflected by electric field 

(D) They can penetrate a few millimeter of 
aluminum 

A neutron decays within the nucleus producing: 

(A) One P, one v and one B* 

(B) One B’, one B” and v 


(C) One P, one B” and one v 

(D) All of above 

When a radioactive nuclide decays consecutively 

by emitting an a-particle, a B-particle and y-rays 
in nucleon number and atomic 

number are: _ 


ee On) 


number 


Change in atomic | —3 2 |] 3 
number 


When a nucleus with atomic number “Z” and 

mass number “A” undergoes a radioactive decay 

process: 

(A) Both “Z” and “A” will decrease, if the process is 
a-decay 

(B) “Z” will decrease but “A” will not change, if the 
process is B “decay 

(C) “Z” will increase but “A” will not change, if 
the process is B~ decay. , 

(D) All of these 

The half life of a radioactive element is such that 

7/8 of a quantity of it decays in 12 days what 

fraction of it remain un—decayed after 24 day? 

(A) 0 (C) 1/64 

(B) 1/128 (D) 1/32 
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137. 


138. 


139. 


140. 


141, 


142, 


143, 


144, 


133. 


Decay constant “A” given by: 


AN/N ANIN 
(A) - At (C) At 

NANA ja 
(B) - : (D)- ANN 


The radioactive nuclide a Ra decays by emission 


of three a-particles. The nuclide a finally 

formed is: 

(A) gy'X (C) g.'X 

(B) ;.X (Dax 

The ionizing power when we compare a, B and Y 

rays is: 

(A) Same in all the three 

(B) Maximum in o—particles 

(C) Maximum in particles 

(D) Maximum in y-rays 

The mass of a—particle is: 

(A) 4M, (C) 2M, + 2M, 

(B) 4M, (D) 2M, + 2M, 

Which one of the following combination of 
radioactive decay results in the formation of an 

isotope of original nuclide? 

(A) aand B (C) Two a and B 

(B) a and two B (D) a and four B 

Which one of the following is formed during beta 
emission: 

(A) Isobars (C) Isotopes 

(B) Isotones (D) Isomers 

A certain radioactive nuclide of mass number “X” 
decays by B-emission and Y-emission to a second 
nuclide of mass number “Y", the correct relation 
between “X” and “Y” is: 

(A) Y=X-4 (C)Y=X+] 

(B) Y=X-1 (D) Y=xX 

The half-life of radium is about 1600 years. If 
100g radium existing now, 25g will remain un- 
decayed after: 


(A) 4800 years (C) 6400 years 

(B) 6400 years (D) 3200 years 

Which nucleus is most stable nucleus? 

(A) i5P (C) "Ba 

(B) 3°Fe (D) 52°Ra ' 


In y-emission atomic number of nucleus: 

(A) Increases by | (C) Increases by 2 

(B) Decreases by | (D) No change 

In radioactivity, the rate of decay: 

(A) can be increased by magnetic field 

(B) can be decreased by the magnetic fields 

(C) can be kept constant by the electric field 

(D) in not effected by electric and magnetic field 
The graph shows the activity R as a function of 
time “t” for three radioactive samples. Rank the 


samples according to their half lives, shortest to 
longest. 
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t 
(A) 1,2,3 (C) 1, 3,2 
(B) 2, 1,3 (D) 2, 3,1 
Sequence of radiation emitted in the radioactive 
Process: 


2X AV SIL ot, 
(A) a,B,y (C) By, 
(B) y,B,a (D) B,a,y 


iA > 5, B in this reaction how many “q” ang 
“B” emission have occurred: 

(A) 60,38 (C) 4,38 

(B) 6a, 48 

1f 10% ofa radioactive sy 
5 years, then the Percentage 


(C) 65.6% 
(B) 50% (D) 34.4% 
If “A” is the atomic mass and “7 jg the atomic 
number of an atom, then the charge on its nucleus 
will be: 
(A) +(A-Z)e (C)+(Z~A)e 
(B) +(Z)e (D) + (A)e 


An @-particles travel a well defined distance 
before coming to rest, This qj 


range of the particle. The range depends upon, 
(A) Charge of the Particle the particle 
(B) Mass of the particle (Dy) All of these 

Which of folloy ing is a correct Statement: 

(A) Protons and neutrons have exactly same mass 
(B) Gamma rays are higher energy neutrons 

(C) d-particle are single ionized helium neutrons 
(D) B-rays are same as cathode rays 
Ar-40, Ca-40 and K-40 are: 

(A) Isotopes of each other (C) Isobars of each other 
(B) lsotones of each other (D) All of these 


If 15/16 of radioactive atoms decay in 16 hours, the 
half life of element is: 


(A) 16 hours (C) 4 hours 
(B) 8 hours (D) 2 hours 
Which one of following process is not related to 
radioactive disintegration: 
Ositron emission (C) a-decay 
(B) B-decay (D) Nuclear fusion 
If a nucleus }X emits an a-particle and resultant 
Nuclear emits a f-particle, then atomic charge and 
Mass number of final nucleus will be: 
(C) Z-32,A-4 
(D) Z, A-Z 


emissions and two B-emissions, the nuclide S is 
(A) "Se (C)7*"Ssp 


156. 


157, 


158, 


159, 


160. 


161, 


162, 


163. 


164, 


165, 


166. 


167. 


168. 


(A) a 


B)*"°S (D) “Ss> : 
he parthetes lighter than protons are called: 
(A) mesons (C) hadrons 
(B) muons (D) baryons . : 
Radiation from a point source obeys the ey 
Square law. If the count rate at a distance of 1. = 
from counter is 360 counts 4 minute. The coun 
ate at the distance of 3m will be : 
(A) 90 count per minute (C) 120 count per heey 
(B) 40 count per minute (D) 45 count per minu e 
As mass number “A” varies which of quantity 
related to nucleus does not change: 


(A) Mass (C) Binding energy 

(B) Volume (D) Density 

Particle not emitted by a radioactive substance 
are: 

(A) y-rays (C) Protons 

(B) Electrons (D) 3He 


Radioactivity is the phenomenon associated with: 
(A) Production of radio waves 


(B) Transmissions of radio waves 

(C) Reception of radio waves 

(D) Decay of atomic nucleus 

Mass defect for Protium is 

(A) very small (C) medium 

(B) very large (D) zero 

Two nucleons are at a separation of 1x10-°m. The 
net nuclear force between them is F, if both are 
neutrons, F; if both are protons, and F; if one is a 


Proton and the other is neutrons then Which of the 
following is correct: 


(A) F\=F;>F, 
(B) F\=F>F, 
When a tritium captures 
(A) Neutron 

(B) Meson 

a, B and Y-rays emitted 
are passed through 
Magnetic field at right 
energy gained will be: 
(A) Maximum for a-rays 
(B) Maximum for B— ray 
Half life of a radioactive 


(C) F|=F,=F; 

(D) F>F,>F, 

4 proton, it becomes: 

(C) a-particle 

(D) Deuteron 

bya radioactive Substance 
a region Containing a 
angles to their path. The 


(C) Maximum for y— rays 
S (D) Zero for all of them 


(D) Can't be increased 


xQ which of 
following is an isotope of Q: 


(C) 119 

Y Y- 

(B) x12 (D) xe1Q 

The end product of the decay of ae is 


The number of ¢ and B-particles 
respectively: 
(C) 6,0 


(A) 3,3 
"x" Undergoes g Series of 


208 
82 Pb. 
emitted are 


A radioactive nucleus 
decays according to scheme: 


X3X USK 35x, 
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If mass number and atomic n 


are 04.(D) 


umber of “X” ma 
The binding energy is the amount of energy that 


i . The corresponding : 
180 _ Ree wiie: id : ' must be supplied to a nucleus if the nucleus js to be 
O16 : (C) 176,71 broken up into protons and neutrons. 
(B) 172,69 (D) 172,71 05. (B) 
169. The ratio of number of protons and the number B.E. = Zm,c" + (A — Z)mMyC” — Mnucteus 
of neutrons is: B.E. = (Zm, + Nm, — M)c 
(A) almost one, in light elements 06. (B) 
(B) smaller than one, in heavy elements In light nuclei 
(C) greater than one, in heavy elements Z=A/2 
(D) both (A) and (B) For example 
170. | When a B-particle is slowed down by the electric tHe, My 
field of a charged particles in a solid material, the 07. (D) 
energy is radiated as: ATi = In2 
(A) a-particles (C) X-rays AT yp = 0.693 
(B) B-particles (D) both (A) and (B) ; ” 9.693 
171. Due to the emission of beta-particles by a thorium v= 
nucleus, we get: "og (D) : 
‘oy eats a a Decay constant of any element is equal to the 
i rj it time. 
172. The weight of a radioactive element is lg. After 3 fraction wae acai 
days, it becomes 0,25g. The half life of the element A=- res 
is: bf beanie 
(A) 72 hours (C) 36 hours The SI unit of decay constant is per second “s7'”, 
(B) 144 hours (D) impossible fact (time™') 
173. Outside a nucleus: 09. (C) 
a > eda! ame both are‘stable Amount remaining after n half lives = 3A (mo) 
(C) Neutron is unstable finsdeeoshainitmewe alt. = 6400 _ |, 
, (D) Neither neutron nor proton is stable Number of half lives, n = Tin 1600 
174. The reciprocal of the decay constant is: es ; ] 
- (A) mean life (C) half life Amount remaining after 4 half lives = a (1) 
(B) frequency (D) radioactivity constant = 0.0625 g = 62 mg 


Remaining atoms | Decayed atoms 
(amount) (amount) 


01.(C) 


As we know that the rest mass of electron is smallest L No 

from others. So, according to : 
E,= mc? 

Electron has smallest rest mass energy from others. 


02. (B) 
. Chemical properties of all the isotopes of an element 
are similar, because the chemical properties of an 
element depend upon the number of electrons around 
the nucleus. Isotopes of an element have same 
number of electrons and same number of protons. 

So, it is not possible to separate the isotopes of an 
element by chemical methods. Physical methods are 11.(C) 
found to be successful for this purpose. . 


7/8 of sample will be decayed after three half lives. 
3T\2 = 15 min=> Ti2=5 min 


03. (B) Number of half lives, n = —t- = 99 _ 
Electrostatic (E) and Gravitational (G) forces are = Tiz 30 a 
very long range forces, while nuclear force (N) is a Amount remaini ‘ctaietes 
very short range. At 107'° m the greatest force will be mene atere hall lives = (No) 
nuclear force. 9 ] 
In increasing order | se remaining after 2 half lives = 2 (No) 
G<E<N ak 


| | Po 4 (No) = 0.25N, = 25% of N, ) 
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12. (B) 
«i ; _ 26h _ 
Number of half lives, n = sie 4 


‘ce ; l 
Amount remaining after n half lives = 7 (N,) 


eS 


Amount remaining after 4 half lives = x (N,) 


2 
= 716 (48 x 10°) =3 x 10” 


13. (A) 
Q-particles are helium nuclei (atom with two 
electrons removed). The charge on them is +2e while 
their mass is 4u that is every a-particle has two 
protons and two neutrons. 
14, (C) 
A As 4 
7 x > Pe 7 He 
214 210 4 
a Po 7- 82 Pb+ ) He 
15. (C) 
B-particles are the fast moving electrons or positrons 
which come out of the nucleus of a radioactive 
element. 
16. (B) 
A X > A Y + 0 
Z Z+1 © 
17. (C) 
A Ay 
27x > gi tae 
18. (C) 
235 207 
9 U > es Pb+7}He +4 Se 
Atomic mass number of resulting nucleus = 207 = 235 — 28 
Atomic number of resulting nucleus 82 = 92 - 14 + 4 
19. (D) 
Ax+'y s 2*Het+°e 
Z ny aa -! 


Atomic mass number of nucleus, A = 8 -] =7 
Atomic number of nucleus, Z = 4-1 =3 
~ 20.(C) 
Sun energy is due to fusion reaction called p-p 
(proton-proton) reaction. During this process two 
hydrogen nuclei or two protons fuse to form 
deuteron. 
21.(C) 
tg \H + 1H > 


1H + Se + Energy 
ie 22, (A) 


The fuel rods are placed in a substance of small 
atomic weight, such as water, heavy water, carbon or 
hydrocarbon etc. these substances are called 
moderators. The function of these moderators Is to 
slow down the speed of the neutrons produced 
during the fission process and to direct them towards 


the fuel. 


When the cadmium control rods are inserted into - 
reactor, they absorb neutrons to cut down on t e 
number of neutrons that are available for the i 
process. In this way the fission reaction is controlled. 


28. (C) 


24. (C) 


Nuclei having same atomic mass number but 
different atomic number are called isobars. 

25.(C) © 

Atomic mass number of resulting nucleus, A = 226 —4 = 222 
Atomic number of resulting nucleus, Z = 88 — 2 = 86 


26. (D) 
Radioactive materials can be identified by measuring 


their half lives. For that purpose Carbon dating is 


used. 
27. (D) ; ; 
2357, , 1 141 9 
gg Uti n > $6 Bat+,,.Kr+3,n+Q 
2357), | 132 101 1 
9 Ut,A > 50 29 + 49 Mo+3.n+Q 
235 | 140 94 | 
9 Ut on > 54 Xe+5,Sr+2n+Q 


Each U-238 nucleus absorbs a fast neutron and 
changes to plutonium-239. 


238), | 239 o 
g Ut,n oF 93 Np + _\B 


239, 239 o 
93 Np gy Put _B 

Plutonium can be fissioned by fast neutrons; hence, 
moderator is not needed in fast reactors. 


29, (A) 


A pair of quark and antiquark makes a meson and 3 
quarks make a baryon. 


30. (B) 


Number of radioactive nuctel (N) ——» 


Time (t) —> 
Rate of decay of radioactive substance decreases 
exponentially with time. 


31. (B) 


23577 1 140 94 I 
92 Ut n > sq X€+3,Sr+2n+Q 


32. (C) 


1 
of ad 


7X > ZAY+Se 
Proton Z>Z+1 
Neutron NON-1 
So, proton to neutron ratio will be increased. 


1H + =e 


33, (A) 


The thermal reactors are one in which moderators are 
used to slow down the fast neutrons to thermal 
energies so that they can produce further fission. 
Natural uranium or slightly enriched uranium is used 
as fuel. Enriched uranium contains greater 
percentage of U-235 than natural uranium does. 


1 u= 1.6606 x 10” kg = 931 MeV 
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36. (C) 


37. (B) 


38. (B) 


39. (C) 


40. (C) 


41. (C) 


42. (C) 


43. (B) 


It has been estimated that in this p-p chain reaction, 
25.7 MeV energy is given out ie., 6.4 MeV per 
nucleon energy is obtained which is much greater 
than the energy given out per nucleon (1. MeV) 
during fission reaction. 


If “N,," 1s the initial number of atoms (amount) 
Half Lives Remaining Decayed atoms 
atoms (amount) (amount) 
| i 
r 
3Tin | 
2 i 
3 
= | 
STi 1 3 


N 
N 
.] 


uo 
oO 
No 
No 


rl—F ow 


A Atwi4 
Ax +» ‘ty+tHe 
Ty2A = In2 

In2 


w= 1 


Every radioactive element has particular value of 
decay constant. It depends upon the nature of 
material. So, every radioactive element has particular 
half life. 


There are six quarks, the 

i. Up il. Down 
iii. Strange iv. Charm 
V. Bottom vi. Top 


Charge on particle formed by three up quarks is 


ea ee ee 
get Ze so ge ae 


The energy given out per nucleon per fission of 
heavy element like that of uranium is 0.9 MeV. 


* While in case of fusion reaction the energy given out 


per nucleon is greater than that of fission reaction. 
1~10 cm of lead sheet 


y-rays like X-rays, are electromagnetic waves which 
issue out of the nucleus of a radioactive element. 
The wavelength of these rays is much shorter, 
compare with the wavelength of X-rays.e 


Half-life of radium-226 is 1620 years. 


Uranium was used as fuel in the elementary reactor, 
, ; 2357) +: 

In this fuel the quantity of 5, U is increased from 2 to 

4 percent. 


46. (B) 


47. (B) 


.(A) 


52. (D) 


53. (C) 


54. (D) 


55. (D) 


56. (A) 


57. (B) 


58. (D) 


Both Xenon and caesium each have 36 isotopes, 


lu = 1.66 x 107” kg = 1.66 x 107° (10° g) 
= 1.66 x10" g 


Hadrons are particles that experience the strong 
nuclear force. In addition to protons, neutrons and 
mesons are hadrons. 

4 

sHe + 24 MeV 


2 2 
tH +4H > 


Leptons are particles that do not experience strong 
nuclear force. Electron, muons and neutrinos are 


leptons. 


Proton 


© 
OY © 


Charge 
2/3 + 2/3 -1/3 = 1 


Until now the fusion reaction is taking place only in 
a hydrogen bomb. That extraordinary — high 
temperature is obtained during the explosion of an 
atom bomb, due to this high temperature the fusion 


2 3 ee ‘ 
reaction between {1 and |H sets in. in this way a 


very large amount of energy is given out with the 
explosion. 


No. of neutron in any atom = A-Z 
Maximum and minimum numbers of neutron in the 
given data are 32 and 28 respectively. 


The control rods made of cadmium or boron are 
moved in or out of the reactor core to control the 
neutrons that can initiate further fission reaction, 


The half life “T\/.” of a radioactive element is that 
period in which half of the atoms decay. 


As the decaying atoms “AN” is proportional to the 
time interval “At” and the number of atoms un- 


‘decayed atoms “N”, So, 


AN «-N 
AN « At 


Tin = 140 days 


The decays rate decreases to 1/4" of initial decay rate 
after 2 half lives. So, 


t = 2T12 = 2(140) = 280 days 


Photon is the charge less and mass less particle. 
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The energy emitted during disintegration appears in 
the form of kinetic energy alpha and daughter 
nucleus and their kinetic energy gets transformed in 


heat energy. 


sC and ;N™ have same number of neutrons (N=7). 
So, they are called isotones. 


61. (A) 
As the ratio of activity of radioactive substance 
remains same after particular time interval. So, 
Ay:AatA3 = 1:2:3 
62. (D) 
1. ‘Xx => * oy Sa 
2. oe — At Y + y-radiation 
3 Sty >= Zyk+Sp 
63. (B) 
Law of conservation of energy and charge exactly hold 
while conservation of mass will be hold due to the 
.relation E = me. 
64. (A) 
T)nA = 0.693 
0.693 
MT 
Ay _ 0.693/T, Ty 
Ap 0.693/Ty Ta 
65. (D) 
Atoms of an element having same number of protons but 
different number of neutron are called isotopes. 
66. (B) 
When two deuterons are merged to form a helium 
nucleus, 24 MeV energy is released during this 
* process. 
tH+ 4H +  jHe+24MeV 
67. (C) 
a—particle is about 7000 times more massive than an 
electron, so it is not easy for it to change its direction 
from its straight path, provided it does not approach 
too close to the nucleus of the atom. 
68, (D) 
Half-life of Uranium—238 is 4.5 x 10° years. 
69. (D) 
If the mass of uranium is equal to the critical mass, 
the chain reaction proceeds at its initial speed and in 
this way we get a source of energy. Energy, in an 
atomic reactor, is obtained according to this 
rincipal. 
70. (D) pee 
. There is no requirement of accelerator in the nuclear 
fission reactor. 
11D) ' 
No radioactive element can completely decay. It is 
due to the reason that in any half life period only half 
of the nuclei decay and in this way an infinite time Is 
required for all the atoms to decay. 
Re 


The penetrating power of radioactive radiations In 


the increasing order is given below 
a<Bp<y 

73. (B) 
Radioactivity is a spontaneous, random and natura 


phenomenon. 
74. (A) 
When fission takes place in the atom of uranium or 
any other heavy atom, then energy at the rate of 200 
MeV per nucleus is produced. 
75. (D) _ 
The strong nuclear force is effective only within the 
sub-nuclear distances and therefore, confines the 
neutrons and protons within the nucleus. It is charge 


independent. 


76. (C) 
The difference between the sum of 


the masses of nucleons (protons and neutrons) m 
the nucleus and the actual mass of the nucleus Is 
called mass defect which is denoted by “Am”. The 
packing fraction is the mass defect per nucleon. 

77.(C) 
For stable elements Z < 82. Heavy radioactive 
elements continuously emit radiations until its 
atomic number become 82. Element having Z = 82 is 
lead (Pb). 

78. (B) 
B-particle is a negatively charge particle, it ionizes 
the atom due to the electrostatic force of repulsion. 

79. (C) 
Marie Curie and Pierre Curie discovered two new 
radioactive elements that they called polonium and 
radium. 

80. (A) 
N=N,e™ (Law of radioactivity) 

81. (A) 
Average energy required to remove one nucleon 
from the nucleus is called binding energy per 
nucleon. 

82. (B) 
y-tays are the electromagnetic waves. They travel 
with the speed of light (3 x 10°m/s). 

83. (C) 
A particle having the mass of an electron and the 
charge of a proton is called positron. It is the anti 
particle of electron. 

84, (D) ‘ 

The penetrating power in the increasing order is 

given below 
a<B <y<neutron 

85. (B) 
Lead shielding refers to the use of lead as a form 
of radiation protection to shield people or objects 
from radiationso as to reduce the effective dose 
Lead can effectively attenuate certain kinds of 
radiation because of its high density and high atomic 

number; principally, it js effective at 

. Stopping gamma rays and x-rays, 
86. (C) : 
The mass of a nucleus is always less than the total 
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87. (C) 


88. (C) 


89. (A) 


90. (C) 


91. (A) 


92. (B) 


93. (A) 


94, (B) 


95. (C) 


i. 
ii. 


mass of its protons and neutrons (constituent) 
‘making up the nucleus the’missing mass Is called the 

mass defect “Am” given by: : 

Am = Zm, + (A — Z)m, — Mhpucleus 


A AS 4 
zx > z2 +) He 

Charge no. of daughter.nuclei = Z — 2 = 88 — 2 = 86 
Mass no. of daughter nuclei = A — 4=226 -4=222 


The strong nuclear force is effective only within the 
sub-nuclear distances and therefore, confines the 
neutrons and protons within the nucleus. It is charge 


independent. 


The energy emitted during fission reaction appears in 
the form of kinetic energy of the fission fragments. 
These fast moving fragments besides colliding with 
one another also collide with uranium atoms, in this 
way their kinetic energy gets transformed in heat 
energy. 


During iB emission anti-neutrino emits while in 


case of ,'B emission neutrino emits. 


When a nucleus of uranium—235 absorbs a neutron 
and breaks into two nuclei of almost equal masses 
besides emitting two or three neutrons. By properly 
using these neutrons fission reaction is produced in 
more uranium atoms such that a fission reaction can 
continuously maintain itself. This process is called 
fission chain reaction. 


Chemical properties of all the isotopes of an element 
are similar, because the chemical properties of an 
element depend upon the number of electrons around 
the nucleus. Isotopes of an element have same 
number of electrons and same number of protons. 

So, it is not possible to separate the isotopes of an 
element by chemical methods. Physical methods are 
found to be successful for this purpose. 


B-particles are more easily deflected by collisions 
than heavy o—particles. Thus the path of B—particles 
in matter is not straight but shows much straggling or 
scattering. 


The range of the B—particle is 100 times more than 
that of a—particles. But its ionizing ability is about 
100 times less than that of o—particle, 


An a-particle travels a well define distance in a 
medium before coming to rest. This distance is 


called the range of the particle. The range depends _ 


on the: 
charge, mass and energy of particle 
The density of the medium and ionization potential 


96. (D) 


97. (C) 


98. (D) 


99, (D) 


100. (D) 


101. (B) 


102. (C) 


256 


Charged particles « or B and y-radiation Produce 
fluorescence or glow on striking some substance like 
Zinc sulphide, sodium iodide or barium 
platinocyanide coated screens. 


The range of the B-particle is 100 times more than 
that of a-particles. But its ionizing ability is aboy 
100 times less than that of a—particle. 


Now-a-days plutonium-239 and uranium-233 are 
also being used as fuel with uranium-235, 


The graph between B.E per nucleon and nucleon 
number shows that the binding energy per nucleon 
increases with the mass number till it reaches g 
maximum value of 8.8 MeV at mass number 58 and 
then it gradually decreases to a value of 7.6 MeV at 
mass number 238. The binding energy per nucleon js 
maximum for iron. 


Subatomic particles are divided into three groups. 
L. Photons 2. Leptons 
3s Hadrons 


Quarks 


Charge 


' + 
whe win 
i) o 


+ 
win 
o 


The charges on the quarks are always been in a 
fraction. 


Uranium was used as fuel in the elementary reactor. 
In this fuel the quantity of $°U is increased from 2 
to 4 percent. 


103. (A) 


No. of half lives = pete a 2 


No. of atoms of isotope remaining after 2 half lives = No 


= 0,25N, = 25% of N, 


104. (C) 
A A-8 4 
zx > 7,Y+2>He 
a6 R Ss +2 ; He 
105. (A) 


All photons and leptons are elementary particles. 


106. (D) 


Fluorescence is the property of absorbing radiant 
energy of high frequency and re-emitting energy of 


of the atoms of the medium. low frequency in the visible region of 
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electromagnetic spectrum. 


5U) because n too many neutrons escape, 
preventing a chain reaction from starting. To proceed 
the fission chain reaction neutrons should be kept 
within the uranium. 
108. (C) 
% Atoms with A > 210 have greater probability to 
fi emit the a-particles, 
109. (B) 
| It has been estimated that in this p-p chain reaction, 
25.7 MeV energy is given out i.e., 6.4 MeV per 
nucleon energy is obtained which is much greater 
than the energy given out per nucleon (1 MeV) 
during fission reaction. 


110. (C) 
Mi +4He > @Cut'n 
111. (C) 
zx > mi Yt se 
y-rays are chargless and massless. 
112. (A) 


In fission reaction the binding energy of daughter 
nuclei is always greater than the parent nuclei. 
113. (D) 
The binding energy is the amount of energy that 
must be supplied to a nucleus if the nucleus is to be 
broken up into protons and neutrons. 
114. (A) 
The number of atoms decaying in a particular period 
is proportional to the number of atoms present in 
the beginning of the period. If the number of atoms 
to start with is large then a large number of atoms 
-will decay in this period and if the number of atoms 
present in the beginning is small then less atoms will 
decay. 
AN «x-N 
AN « At 
115. (B) 
Beta particles from various radioactive sources all 
have charge. Their masses will be decided by their 


speed. 
m= ees 
y Vv" 
l= 
116. (B) ' 
No. of un—decayed of nuclei after 2 half lives = iN 
= ly 


4 


The nucleus is sometimes excited to a higher state 


following the emission of a oF B-particle. This 
excited state of nucleus is unstable state in coming 
back to its ground state from the excited state, Y- 
_ tadiation is emitted. The emission of y-radiation 
_ from the nucleus is generally represented by this 


An explosion does not result from a small piece of 


equation 
Axe ay x + y-radiation 
118. (C) 


J 
Amount remaining after n half lives = 57 (mb) 


Number of half lives, n Tin. 20 


. l 
Amount remaining after 2 half lives = 52 Mo 


= 025m, = 25 % of m, 


119. (D) — . 
After 4T, a sample of radioactive polonium remains _ 


-tit 

“2 16 
ATi = 14min 
Tin = 7/2 min 

120. (C) 

Amount of un-decayed Iodine after 4 half lives 

= ziN = (20) = 1.25 mg 

121. (C) 
a-particles are helium nuclei. The charge on them 
is +2e while their mass is 4u that is every a—particle 
has two protons and two neutrons. 

122. (B) 


235 
92 


123. (C) 
3 
After 2T),. the sample decayed = aN 


t= 2T))2 = 2(5 days) = 10 days 
124. (C) 


; 
\a'Ba + 5,Kr+3in+Q 


1 
U+ n -> 56 


Binding energy for deuteron nucleus is 2.23 MeV. 
125. (B) ; 
Av A 

zk en¥ tye 
126. (C) ; 
The particles equal in mass or greater than protons 
are called baryons. 
127. (C) 


After 3T 2 the sample decayed = in 


3T 2 =15 min 

Tin =5min 
128. (A) 
lonization is the main interaction with the matter to 
detect the particle or to detect its energy. The more 
dense the material through which the particle move 
the more ionization and shorter will be its range. 


129. (C) 
‘nh > H+ Se +V 

130. (D) re 
A A+ 0 
2X 7 Y +3He +_°e 

131. (D) ‘ 
A 
; X > - Y + He 
z * i 2s Y+ BA 
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A A 
zx zi¥ + +8 
132. (C) 
7/8 of a quantity will decay in three half lives. 
+ 3Ty2 = 12 days 
Tin =4 days 
Le 24 
No. of half lives = Te 4° 6 
No. of un—decayed quantity after 6 half lives = tN 
1 
= 64N 


133. (A) 
The decay constant of any element is equal to the 
fraction of decaying atoms per unit time. 
AN/N 
At 


134. (C) 
a Ra — 82 X +3; He 
135. (B) 
Ionization ability in the increasing order is given by 
y¥<B<a 
136 (C) 
a—particles are helium nuclei. The charge on them is 
+2e while their mass is 4u that is every o—particle 
has two protons and two neutrons. 
Mass of a-particle = 2 M, + 2M, 
137.(B) 
> a’ POY +} He+2°B 
Element remain unchanged if atomic number does 
not change. 
138. (A) 
Atoms having same atomic mass but different atomic 
number are called isobars. 
2X - 2 ¥ +58 
139. (D) 
zx 3 ai ¥+SB+y 
After emitting “Bh” and “y” atomic mass number 
remains same. 
140. (D) 
After T),. un—-decayed radium = 50 g 
After 2T,2 un—decayed radium = 25 g 
2T}/2 = 2(1600 years) = 3200 years 
141. (B) 
The maximum value of binding energy per nucleon 
is 8.8 MeV at mass number 58 (iron). So, the binding 
energy per nucleon is maximum for iron. This shows 
that of all the elements iron is the most stable 
element. 
142. (D) 
ext > 
143. (D) 
Radioactivity is a spontaneous, random and natural 
phenomenon. So, it is not effected by electric and 
magnetic field. 
144. (B) 
More Steeper the curve means less half life of 


OX + y-radiation 


a I ch AI tt ca cn 


sample. 
145. (D) ; 2 
AS A 
Xtaa ¥ 7 ebb 
146. (D 
a 222-210 _12_, 
No.ofa=—y7 -=4 °° 
3a 210 
yo go © 
g4-80 4_ 
No. of B=] 4 
399 ae 210 210R 
;A =  G 84 
147. (A) 


In 5 years radioactive substance decay Ss 0 - 

In 20 years radioactive substance decay = 40 % 

148. (B) 

Charge on nucleus = Z(+e) 

149. (D) . 
An a-particle travels a well define distance in a 
medium before coming to rest. This distance 1s called 
the range of the particle. The range depends on the: 

i. charge, mass and energy of particle 


ii. The density of the medium and ionization potential , 


of the atoms of the medium. 


“150. (D) 


B-particles are the fast moving electrons (cathode 
rays) which come out of the nucleus of a radioactive 
element. 

151. (C) 
Atoms having same atomic mass but different atomic 
number are called isobars. 

152. (C) 
15/16 of a radioactive atoms will decay in four half 
lives. 
4T 2 = 16 hours 
Ty. = 4 hours 

153. (D) 
Fusion is a nuclear reaction in which two light nuclei 
merge to form a heavy nucleus. so, there is no 


radioactive disintegration in fusion reaction, 
154. (B) 


a it 


Ay F 
155. (C) 

220 = 2 2p 

a R 3 7 Y - oe S 
156, (A) 


The particles lighter than protons are called mesons. 
157. (B) 


] 
la 2 
hr 
I im 

va i L . 
L= re * 11 = 32 x (360) = 40 counts per minutes 
158. (D) 

Density of nucleus remains constant for every 
element. 
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159. (C) = 
: In natural radioactivity a, B and y radiations are 


emitted. These only three are the nuclear radiations. 

160. (D) 
Radioactivity is the phenomenon In which nucleus Is 
disintegrated (decay). 


161. (D) 
The mass of a nucleus is always less than the total 


mass of its protons and neutrons making up the 
nucleus the missing mass is called the mass defect. 
As Protium does not have neutron. So, its mass 


defect is zero. 
162.(C) . 
Strong nuclear force is c 

So, F, = F3 = F; 
163. (C) 

sH+H = 


harge and mass independent. 


: He (a—particle) 


164. (D) 
As the work done by magnetic field is zero. So, 


According to work energy principle the energy 
gained will be zero for all of them. 


165. (D) 
Radioactivity is a spontaneous, random and natural 
phenomenon. So, it can not be increased. 

166. (A) 
Isotopes are nuclei of an element having the same 
charge number “Z” but different mass number ya 


So, 0 is the isotope. 
x p 


167. (B) 
232-208 24 
No. ofa=———— = 7 =6 
232 sie 208 
ot = age 
82-78 4 
No. of B = a 4 
6a 4p 
222 208 208 
ag 4 > aD = x Pb 
168. (B) 


Z=72-2+1-2-0=69 
A=180-4-0-4-0=172 
169. (B) 
In light elements 
P=N 
In heavy elements 


P<N=u<! 


170. (C) 
a, and B-—particles both radiate energy as X-rays 


photons when they are slowed by the electric field of 
the charged particles in the solid material. 


171. (B) 

Thorium Protactinium 
parent daughter 

nucleus nucleus B-particle 

(electron) 

1440 1430 

234 2344 fe) 
99 1h 91 Pa @ 


173. (D) 


174. (C) 


TTT OSG OC 
172. (C) 
After Tj). the weight of un-decayed radioactive 


element = 0.5 g 
After 2T,2 the weight of un-decayed radioactive 


element = 0.25 g 
2T}2 = 3days 
T 12 = 1 .Sdays = 36 hours 


Neutron and protons are stable within the nucleus. 
s0, outside the nucleus Neither neutron nor proton is 


stable. 


Total life of radioactive atoms 


Mean life = ~“Total numbers of atoms 


The reciprocal of the decay constant is called mean: 
life. 


oe 
aap 


PAST MDCAT 
(2008-2019) 


1. 


(D) 


When a helium atom loses an_ electron, it 


becomes: (UHS 2008) 
(A) An alpha particles 
(B) Proton 


(C) A positive helium ion 
(D)A negative helium ion 


He-atom has two electrons in its outermost orbit. 


When it loses one electron it becomes a positive 
He-ion. (He™') : 
Beta ray emitted by a radioactive substance 
is: (UHS 2008) 
(A) An electron which was existing outside the 
nucleus 
(B) An electron which was existing inside the 
nucleus 
(C) An electron emitted by the nucleus as a result of 
the decay of neutron inside the nucleus 
(D) A pulse electromagnetic wave 


Negative B-particle is an electron, it emits from 
the nucleus. As there is no electron present inside 
the nucleus. So, it is formed at the time of 
emission. A neutron is converted into to a proton 
and negative f-particle. 
iu n > }H ee 

Which one is the most stable element on the 

basis of binding energy? (UHS 2008) 

(A) Sn (C) Kr 

(B) Ba (D) Fe 


The binding energy per nucleon increases with the 


mass number till it reaches a maximum value of 
8.8 MeV at mass number 58 (Fe). 


Scanned with CamScanner 


4. are the particles that experience strong 
nuclear force. (UHS 2008) 
(A) Electrons 
(B) Muons 


(C) Neutrinos 
(D) Neutrons 


Hadrons are particles that experience the strong 
nuclear force. In addition to protons, neutrons and 
mesons are hadrons. 
5. For photons of energy greater than 1.02 MeV 
the probability of pair production occurrence 
as the energy increases. (UIIS 2008) 
(A) Increase (C) Reduced to half 
(B) Completely diminishes(D) Remains unchanged 


At higher energies (more than 1.02 MeV), the 
dominant process is pair production. 
6. The neutron is assumed to be made of: (UIIS 2008) 
4 (A) One up and two down quarks 
(B) Two up and two down quarks 
(C) Two up and one down quarks 
(D) One up and one down quarks 


Neutron 


© 
© © 


Charge 
2/3 - 1/3 -1/3 = 0 
7. The emission of y-radiations from the nucleus 
is generally represented by equation: (UIIS 2009) 


(A) x > ox + y-radiations 
(B) $X* > AX + B-radiations 
“(C) $X* > 7\\X + y-radiations 
(D) $X* > 7A\X + y-radiations 


(A) ‘ ; _ 
zx" > 7X + y-radiation 

Here ox represents an excited nucleus while ox 

shows ground state of the nucleus. 


8. For , 


intermediate energy of radiations, the 
dominant process is: (UHS 2009) 

(A) Compton effect (C) Photoelectric effect 
(B) Nuclear effect (D) Pair production 


At intermediate energies, the dominant process Is 
Compton scattering. 


9. In pair production, the type of photon used: 
(UHS 2010) 
(A) a-particles (C) X-rays 


B) B-particles (D) y-radiations 


(D) 
At higher energies (more than 1.02 MeV i.e., y- 
rays), the dominant process is pair production. 


10. In the half life an element, the equation for 


the number of decaying atoms is given by, 


(ULIS 2010) 
(A) AN « - NAt (C) AN « x —nAt 
(B) AN =kNAt (D) AN « ANAt 


(A) 


The decaying atoms “AN” is proportional to the 
time interval “At” and the number of atoms “N”, 


So, 
AN «-N and AN « At 
By combining 
AN « — NAt 
11. Decay constant is given as: (UIIS 2010) 
AN/N — WW 
a At (C) - At 
AN AN/N 
(B)- "At (D) “Ar 


(A) 


The decay constant of any element is equal to the 
fraction of decaying atoms per unit time. 
_ AN/N 
i= — “AL 
lonizing capability of gamma rays is: 
(UHS 2011) 
(A) Equal to alpha and beta particles 
(B) Less than alpha but greater than beta particles 
(C) Less than both alpha and beta particles 
(D) Less than beta but greater than alpha particles 


lonization ability of «,B and y is given by: 


13. Half life of a radioactive element is:(UIHS 2011) F 
(A) Inversely proportional to square of decay 
constant 


(B) Directly proportional to square of decay constant 
(C) Directly proportional to decay constant 
(D) Inversely proportional to decay constant 


14. The time rate of decay of a parent atom’ to 
the number of radioactive nuclei present at 
that time is equal to: (UNS 2011) a 
(A) Half-life of radioactive element : 
(B) Mean life 

(C) Decay constant of radioactive element 
(D) Activity of radioactive element 


15. Which one of the following particle is emitted 
as a result of nuclear reaction? 


Ra?*6 > Rn?” (UHS 2011) 
(A) Beta (C) Gamma rays 
(B) Alpha . (D) one alpha and one beta 


226 222p..4 
88 Ra — 86 Rn +, He 
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16. What is the charge on alpha particles emitted 
during the phenomenon of radioactivity? 


(UHS 2012) 
(A) +e (C) -2e 
(B)-e (D) +2e 


(D) 


a-particles are helium nuclei. The charge on them 
is +2e while their mass is 4u that is every a- 
particle has two protons and two neutrons. 
17, A radioactive nuclide decays by emitting an 
a-particle and a y-ray photon, the change in 
the nucleon number will be: (UHS 2012) 

(A)+4 (C)-2 

(B)—2 (D)—3 


18. A half-life of sodium-24 is which is used to 
estimate the volume of blood in a patient: 
(UHS 2012) 
(A) 6 hours 
_(B) 15 hours 


(C) 8 hours 
(D) 15 days 
(B) 
Sodium-24 is 15 hours. 

19. In a_ radioactive 
shown in figure where “a” deviates lesser than 
“B” in same electric or magnetic field (not shown 
in the figure). What is the reason of less deviation 
of &? (UHS 2012) 


phenomenon, observation 


¥ 


(i 


(A) @ is a lighter particle 

(B) & is very fasting moving particle 
(C) o is heavier particle 

(D) None of these 


As a-particle is massive (inertia) than [. So, it 


will show less deviation under same electric and 
magnetic field. 

20. Which of the following effect is observed due 
to emission of B during the phenomenon of 
radioactivity? (UIMS 2012) 

(A) “A” increases by | and “Z” remains same 
(B) “Z” increases by 1 and “A” remains same 
(C) “Z” decreases by | and “A” remains same 
(D) “A” decreases by | and “Z” remains same 


21. Among the ‘three types of radioactive radiation, 
which have strongest penetration power? (UIS 2013) 
(A) Alpha 
(B) Gamma 


(C) Beta 
and y have same penetration 


lonization order 


a> p >y 

Penetration order 

a<f<y 
Emission of alpha decay from a_ radioactive 
substance causes: (UIS 2013) 
(A) Decrease in “Z” by 4 and decrease in “A” by 2 
(B) Decreases in “A” by | and “Z” remains same 
(C) Decrease in “Z” by | and “A” remains same 
(D) Decrease in “A” by 4 and decrease in “Z” by 2 


nw 
Nw 


23. Which one of the following emission takes 


place in a nuclear reaction? (UHS 2013) 
gt > 9) Pat + 

(A) Alpha 

(B) Gamma 


(C) Beta 
(D) Photons 


24. Isotopes are those nuclei of an element that 
have: (CHS 2013) 
(A) Same mass number but different atomic number 
(B) Same mass number as well as atomic number 
(C) Different mass number as well as atomic number 
(D) Same atomic number but different mass number 


Isotopes are nuclei of an element having the same 


charge number “Z” but different mass number 


Emission of radiation from radioactive substance 

is: (UHIS 2013) 

(A) Dependent on both temperature and pressure 

(B) Independent of temperature but dependent on 
pressure 

(C) Independent of both temperature and pressure 

(D) Independent of pressure but dependent on 

temperature 


Nm 
7A) 


Radioactivity is a pure nuclear phenomenon 


which is independent of both temperature and 


26. Three points of radioactive radiation are 
observed as shown in the figure presence of 
electric field, which type of radiation is shown in 
the path “1? (USH 2014) 


(A) Alpha 
(B) Gamma 


(C) Beta 
(D) Cathode ray 
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(B) 


Gamma rays are electromagnetic radiation 
(charge less). It is unaffected by electric and 


magnetic fields. _ 
A uranium isotope rong undergoes one a-decay 


an one _\B-decay. What is the atomic number of 


final product? (USH 2014) 
(A) 90 


28. A beta (B) particle is a fast moving electron. 
During a B-decay how the atomic number 
and mass number of a nucleus change? (USII 2014) 


Atomic number Mass number 


Increase by one Decreases by one 
(©) | Increase by: one 


occurring radioactive element 


29. A 
decays two alpha particles. Which one of the 


naturally 
following represents status of daughter element 
with respect to mass number “A” and charge 
number “Z"? (USII 2014) 

(A) “Z" decreases by 4 and “A” decreases by 2 

(B) “Z” decreases by 2 and “A™ decreases by 4 
(C) “Z” decreases by 4+ and “A” decreases 
(D) “Z” decreases by 8 and “A” decreases by 4 


by 8 


30. A radioactive isotope “W” decays to “X” which 


decays to “Y” and “Y” decays to “Z” as 
represented by figure below: 


W Xx Y Z 
pay a 
What is the change in the atomic number from 
“W”" to “Z"? (USH 2014) 


(A) Increase by 3 
(B) Decrease by 3 


(C) Increase by 5 
(D) Decrease by 5 


p a 
A Aw As 
zW > wsX > 7) 


31. In the reaction Th > 2a + mM: the 
electron Je emits from the: (UHS 2015) 
(A) 1* orbit (C) Nucleus ~ 
(B) 2™ orbit (D) Valence shell 


(C) 


Negative f-particle is an electron, it emits from 


the nucleus. A neutron is converted into to a 
proton and negative 


According to the equation oo > Y + 39 


particles, what are the atomic and mass 
numbers of *Y"? (UHS 2015) 

(A) Z-6, A-12 (C) Z+1,A 

(B) Z-2, A4 (D) Z+3, A 


33. A certain radioactive nuclide of mass number 
“x” decay by PB-emission and G-emission to a 
second nuclide of mass number “t”, which of 


the following correctly relates “x” and “t”? 
(UIIS 2015) 

(A)x=t-4 (C)x+3=t 

(B)x=tt+4 (D)x-l =t 


34. During the decay of radioactive isotopes ax 
to a stable isotopes , six a-particles and four 
B-particles are emitted, what is the atomic 


number “Z” and mass number “A” of the 
stable isotopes: (UIIS 2015) 

(A) Z = 70, A = 220 (C) Z = 82, A=212 
(B)Z= 78, A=212 (D) Z = 82, A = 208 


208 - 


208 
Z 


78 ‘7? 82 
35. Wavelength of y-rays is: (UHS 2016) 
(A) Equal to the X-rays — (C) Shorter than X-rays 
(B) Longer than X-rays (D) Broader than X-rays 


y-rays are the electromagnetic waves of energy 
greater than x-rays and wavelength shorter than x- 
rays. 7 
36. Thorium is transformed after the emission of 
B-particle into: (UHS 2016) 
(A) Bismuth (C) Polonium 
(B) Protactinium (D) Palladium 


37. Emission of y-rays from radioactive element 
result into: (UIIS 2016) 
(A) Increase of charge number | 
(B) Decrease of mass number by | 
(C) No change in the charge number 


(D) Decrease charge number by | 


> ox + y-radiation 


38. The relation between decay constant “A” and - 


half life ‘T,,.’ of radioactive substance is:(UHS 2016) 


(A)A= a (C)A=Tin 
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0.693 


(B) A= 0.693 Ti2 (D) A=" 


” 0.693 
T, 2A = In2 = 0.693 > 4 — 
Ww 


Complete the radioactive equation: 


OY t+ (UHS 2017) 
(A) ,.12Z (Cie 2 
(B) 512 (D) :Z 


(D) 
A >iYty 
No change in atomic number and mass number. 
40. The quantity of uranium is 400 g. The amount of 
uranium left after 3 half lives is: (UIIS 2017) 
(A) 50g (C) 100g 
(B) 25g (D) 200g 


(A) 


Amount of un-decayed “U" after 3 half lives 


1 l 
= 53 (m) = g(400 g) = 50g 


41. ° Calculate the activity (decaying atom per unit 
time) of radioactive strontium -90 having 6.7 * 
107' atoms at t=0. Decay constant of strontium-90 
is 8.3 x 107° s"'. (UHS 2018) 

(A) 12 x 10'' Bq (C) 8.01 « 10'° Bq 

(B) 5.6 x 10's"! (D) 5.6 x 10° B 


(D) 


ates AN 
Activity = At =2N 
= (8.3 « 107° s')( 6.7 x 107") = 5.6 = 10° Be 
42. Calculate the half life of bismuth-214 which 
has a decay constant of 4.3 x 10° s“'. (UIIS 2018) 
(A)3 x 10°s (C) 2.9 « 10° s 
(B) 2.9 x 107’ s (D) 1.6 » 107s 


43. Heavy nucleus of atoms go through fission so 
that they can: (UIIS 2019) 
(A) Absorb high amount of energy 
(B) Absorb low amount of energy 
(C) Increase their binding energy per nucleon 


(D) Reduce their binding energy per nucleon 


When heavy element having small value of 
binding energy per nucleon breaks into lighter 
elements of high binding energy per nucleon 
(fission), then a large amount of energy can be 
obtained. 

44. What is the quark composition of a proton? 


(UHS 2019) 
(A) Two up quarks and one down quark 


(B) One up quark and two strange quark 
(C) Two up quark and one strange quark 
(D) Two down quark and one up quark 


SS 


Charge 
2/3 + 2/3 -1/3 = 1 
In relation AT, = 0.693, which quantity is 
represented by “A”? (UHS 2019) 

(A) Half life (C) Activity 

(B) Wavelength (D) Decay constant 


i 
mn 


T 22 = In2 = 0.693 > A= 038 
2 


In this relation "A" represents decay constant. 
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